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Particles and Fields — 
Ionosphere 


SMS Airflow 

Hints BUCKET BO RHE spec™* of INFMPID FLUORESCENCE is 
TilE 0,1*.! BAKE 1 NEAP 100 ko 

W.T. uviIih and <1,E, Calgd.-nla (Ftyalcol Science. 

Inc.. Seaaarch Fork, P.0. Boa 3100, Aiulover, 

FLisaa chut alia 010101 

J.l. Clbtun and A.T- Stilt, Jr. ( Infrared Tcchn..k<g. 

01 via loo. Air Force Caoph/elcs Laboratory. llanncon 
AFB. HjaaacbuauTti 017)13 

High-naalutlon Ollvjl apacrral uhihn data, 
obralntd between 80 onl IJi kg during an aurora bv 
ch* rock it borne HI81S ervjgenle HUrlnratiar apoc- 
Lr-mtar. havo been analviad bv A apcctrdl dltojln- 
tlan/ieait equaroi tachalgua. Data obialnad bn leu 
110 ka exhibit, behavior which la Indgpindant of local 
eurur.il acrengtli, and thus appear to repraeant qulaa- 
canl nigbtglcu. The derived vlbeatlonal state papu- 
lation dlalribur loos lor lavala vj % I con bo expensed 
aa vibrational ''eecparaiuraa' or AiM-bCii) K. This 
raault la Interpreted In tom of {creation oI-I0,<y!) 
bj thraa-bady rocoablnaiLon <>[ 0 with 0 ,, aa nail at 
othar raJIailva and culllalonaL prate Bias. Additional 
data, obtained near i:0 ka and aanpllDg intenaa auroral 
area. Indicate a hitherto unexpected auroral anhanca- 
caar of Ojlvll fluuroaconra Incanait/ and vibrational 
Biota dlsmbut Ion. 

J. Caephjra. Rea., A, Paper 4AIJ42 


))]) lateroctiona batman vrvaa and pardtlaa 
A THEORY Of DIFFUSE EKISSKM BURSTS TRIGGERED BY 
COHERER! VLF SICiALS PROPAGATING PARALLEL TO THE 
GEOHACNEITC ( ILLS 

J.P. Kttcbava (Space Srianca Dapartcanl ol ESA /ES TEC 
Knerdaljk, Thu HatbarlandlJ 

Satellite and ground based aruJiai have deisonicraiBd 
thdl coba ran l VLF itgssle propagatias In the teire.tr l.L 
oagna totphare can irlggar dllluia and atniciurad 
onlaa Ion terete. A triggering oechinliD for dir lute 
ualaaluni which map operate when the caharent algnjl 
propagaiaa parallel ca th D ■■naagnatic field la InseerL- 

gatad in thta note. Th. thaorp la bated on thn concept 
, ttdPpiHR Of energetic panic lot [ n the potential 
weHa ol the coherent tlgn.il alters the gradient or the 
particle distribution function ulth reiptct Co ptrallti 
Zl i0 “ ly - “■ trappina, thn grad lent 

btcooaa lull iclanlly tlatp, broad bond mva growth 
Cnkaa plica at pradiettd by tttabll.hed thanry. Th. 
raault Leg pitch angle dlftuilon of partielea produce! 
a care liable configuration In which the atanp 
gradient la raduetd tomrde that cgrra.ponding to the 
■urglnally atabln dlatributlon. For InLcUlly poaltiva 
gradlanta in tho onergatic alectron dlitrlbutloa 
luncLlon with rntptct tn parallel velocity, u« V a arouth 

aWi^ 1 ‘w DU ° th * o' Iha cauiatlvt cohartnt 

aignal- The theory predicts that the bandwidth of 

tr i BS “ r,d in lU 1 »»» ihwiid rapidly In .. ... . 

Ml and ““ y ,e “ h “Miha of a ovarii 

nuiraria tfs. 

J. Cfloohya, Rea,, A, Piper UI306 


Vol. 65, No. 48, Pages 1193- I SOU 


PLF craenltlire ara preaantad along with raproasnig. 
Viva prof 11 ae mac fated with naturally occurring 
electron PTaclpltaclon avanta. In eoaparlann to the 
atroogeit trann liter event obaarved on [7 AuguiL ISR2, 
tha luntmlnn produced by naturally occurring electron 
precipitation can ba wich larger or uueh nailer. 

Bad. Bet., Paper 451333 


1140 Ian dine It Ire and tauparnturoa 
lOhOClAX A HALTS 1 8 ■ HAST- SQUARE 9 FITTING OF A 
CHA7MB- LAYER PEAK 

J. I. Tithe ridge (Pbyalea Dipartnont, Tho Uiiiwraliv 
of Auckland, Auckland, Raw Zealand) 

Electron- dent Icy prolllu calculation, tan uae plan., 
frequoncy PH ae a function ol rod I hvtghl li near a 
layer peak. Thta allow! data frin lounr hulghta, nml 
acalad critical ftequanelua Iron both ngnuLt- hint. 
coapon.nl. , to b. eonblnod m a .Inglo tem-a*nirr' 
aoluilon. Tha acalad critical (requrnrloa dn nut 
. “ the final valuo, but provide additional Input 

to the liaic-iquarei rilculal Ion. Roaulla slvo 
direct ]y the I.H.9. fitting arrora lot Ll.e rrlilcal 
frequency, tha peak height and tha acalo holglit. 
n. . . . b ** 10 ,,,th Jn ■'oiio I value lot 

r. ! C,ta BMr ‘ b * - *»ih good data I hr 

rinal reiult Li Lndapandant of Lhta nodol. Aa Lho 
aetouat and cogatat.ncy of tha daLa decraaaaa, Lhr 
Biw • , " oro ia i,, ° 

,S * 1 * h,, a hc - thi. gtoaLlv redneo. 
tlia nonul taeduncy Tor poak aal rapolal Ion. to 
hacoBi erratic or abaurd aa the quality ol tho dan 
“J* v,r Y Poor data the eodol ecnla 
J* m *‘‘ 11 ohtaintd froa a leaat-iquaroa 
Olutlon, With no, phralcal conatralnti. Thua 
Optlatuu raaulca an obtalnnd with goo data, and 

mofn!*? PB ‘ k pr °f! 1 ** ,r * f«» all 

f 1 imo « T “e- Ilonogra*. raal h.lght, profile). 


■ad. SeL., Papar 4S1321 


<“»v«»kdnc«e 

!« ss'isr* ™"™” » “»■« ■»« f„„ 

<E f— r 1 «* #im, 

■tw!^ end H. Whitney 

Aa2L' o r?^la a rf 1 !I tlli !I l “' n " aBur4 “«* token at 

•upplemarod L j % « 1 * atpmU —« 

H«y 1901 Uhilu 3 :! ? < *eervatlona during Janunry- 

t^.0^ TUtlSi? u Z’l? 1 rT- " a 

5K5L u ff/f^ :?/ =- 

*“■ fepec 4SJ33B 


S5J) Interaction* laiwaa, v nu uj 

jgg| PUMA bi>»vmu. . 

hsjt:* art 

«• 4. Ho bill a?* R. A. Bani^i?’ 

S. Inia, J. lacnufrakla, and g. O. JoUer ’ Ul 

“***■ ■■teUlta-gnwnd coordinated apaca .i-s— 

oparleeat wu coulpatnd (Cm Hay to Dwmhte 
v^ich aleetrotta VCD a peac lpltatni f i. ... - 1, ^ 

Kite Into th. ln«..W. >1 ? "**«»• 


SSSg : 

.tedepb*,, by ,MI|A 


SPECTRAL WALY 8 LK *" C 8 USS -“*"“-« i«H AND, 

-i !i n oi!;:r phy ' i « p ^-. ««■.. 

VnJladare* “ W 7SQ «iJ, C. B. 

Eqmt”ii J - p - ,wlu f- 

o* crpta-cor relation aed^wd ««l 1,ln ? ‘ Bohnl, i ,, « < • 
* ««rt.t. Eaplatur'data m t' ch.' 

•lftt tha lutiHi j.. 1 ’i* flrd®r tQ d&tar* ■ 

»»fl triaaeur.a t*"*? dl,UlE F 

Uriel., . i. have aM»IJ!3S* ,U ot ‘ ho Ikrnau- 
d «« ftou tha Retard U* . th, Ion d.nnlky 

the. pldcb and ^aw ten *" ,Iy,,r »*tH , 

a0 !£* ««•. puch v^oJu; 1 ■ 


‘ndtjaia* that th^pu ' nt U- . 1 

, 'T tt ;■ 


N(»vt*mlK*r 27 , MW 


Aawri , tin- v .iw .1, 1 1 1 • ..ip|.i.i..-ril t>. -,|n.* , it In 
pbaer will, tin- .l.i,il<v I In- I imi i-no. ■*i , .H J 1,1 

lhr ptt.h j. l... 11, ft- <li.u iharp P-* 

r.-ul VI.-.1 .11 it... ul I bn I w v.,v. li >i,-l l|. Ul-f I F»f 

I ill I l ll • In | In* VJVr Ih,v.|Ii ' 

I loin In hi, ,«. | ,n. ,.,w *-.-|.i. llv „'.l I 

wpi'.-liu .il l., j...lb.-.| .,| | In. Irll I, .iv«- l**’l*' 
|,.w.-i .,1 w.i j.* I ■- ,,■, c I, -i I Inn* -I,' thi- pH i'll »" l‘" * 

lly Ipr. I r I. Tin- „.*, »l , 1 1 > h,,r 

liti llMl.lt II In,, n.alniuik jl 1 1„> ,...|al |.-,*n. nod hi* 

,., lly .l,-p-*n,l,-„i I •■•■■■ 1 1 ml. HHli lliul |i.M. 

Ill'll i-vi-nl w .,| ■- ilrl I r-.| -■.« • t | i..|u. ul Iv l' 1 M'r 
I'" a l viMMM, I k,i«l,|4nf,| •Iviiv «il lln-*i,* n *’ u 

I ll*, , Ml l» K,|| lli.M.I i„- ■ ll, IV ulnpl'* I 

11*11, Ml ,1 gin, Mu, . ,),. I*,* I 111 | .•pi", t 'll* ■ 

• il lln* 1„u | |h. , liili'|i„'i|ii|-li, , lft |i|i|i*nl 

lli«i, -m.l ,j||,ll.nh |, I In- I--V1-, k rotln" 
IVdniumi llu l.rliri Ml'* 1,1 l “ 

|*l ilj I itr III Ii*i|iiii I .ml I « .Ill 1*111 mi fl' r 

Pavl, I, il, I ■«!.„ I ,n l ,|,l 1 1 , • .Ivn.inl.i. !«««•• 

oph,*, I. 1 1 ■■*,'■1 ■■ II |,*., Wav I nlgli l.ivl-r 
I i.-.i il.iliry il 


I. trophy.,. H. il, , A, Vupr, 


■ Mi hnwiv|iln*ili ,lh('lll,.nt* M (rtlER 

SAIN r- SAN TIN HAMAH unsi'BVA IV*n or R ^aud 

THlRM»V,| , m.ll|f STOIIMS Ua/awlcf AM U»e . 
bUKr/TVI'Ki t Avrinu* ill* NegluM, W 1 " w 


Ifumi-l, S. V. Vriihjtfivj.irjii ... ^jocliis 

Im ulicrciil v .illiv <iicu«ir«wnlf ol lo" ,n ' to 


lm ulicrciil v .illiv <ncu«ir«wnit oi iv” ul yg to 

ublolncl l,y S.ilnl -Sant In - NniR'ey fdrtaf , **k,ncei Ar ln ! 
iUtdy ti,o lowrr Ihrrinijvplifrl'* »lml “ l, 5 u L, J ,.iijn *1^ 
R,*Oin.Tfini!i|.- Ilurin, A norm- lime inrrlillon» I,, km) s 
I . .. I 1.1 wiotiMV alllluOel I 11 ,.JM 


cq<jiilurv,,ir,l +lirl vrkj, lilt’s ,tl hlgliur (fi( j|gon 

rcvpdlwil. Tin- iruiiuitlon .iLllluda Iwlo# al W 

rovDiiny <lln-,.Ti„ii Is also lrJ> cable. TAe ^'YTSjt^maatfl 
rlrcul.iihm h In ri>jiI agree, ncnl ertlli BlAne eyidmee H 
19*0 Iiiudul sIiiiuI.iiImii lor Inlcnw f lorrllfc *» .iu, diyiig 
also loiinil lor phase variations In the ,tf beaui* el W 

storm periods, hul Its Inlorprelalion Is nucmrAl 


storm pur lads, but Its Interpretation is a,,II V N . lrtr ii 
rasirktlun uf the dal-i To davlline houri. t 
Incnharonl vzallui uieosurcunenisl. 


I. luniliy,,. Hvs. , A, Paper 4A87D9 


8)80 Wavo pmpagnl ion of io»- 

THI DIFFRACTION OF tfLF RADIO WAVES BV * [^'l**. 

SPHERE I1.I.UM1NATKD BV A POWERFUL Qfff- 

B. Barr. H.T. Ri.tveM, F. Stubte .nd 

Plnack-1 net lent Hr A.nmn-U, 1*11 K«tU*«r»* 

HaaJurooenca have been nula « ?,*; ll ^?. tn frB^ t i ,a 
Norway of the affect of powerful “ *?: L„iiiln " 
hading facility be Hanljordooin, on *«. Prf J m g 
VLF wavaa froo tha Oaa«e t**Otei«A r n agigAlW* 


■“ wevua iron era raega ,*— * , nin n Bit**;— r 

Aldra and the 16,4 kUa trani»iaal“* j dU**!*?. 

Tha HF boaa Waa deflectable in a I***" 

Which enabled It to inearaact tha 1 K. P wati ? 


vni«n ■IibDIBG LC tD winragbi. ■ M(| " 

Tha VLF ampUtuda and phaaa ptriorbatlora M ( u 

oacLllata about aero aa th* b*« * J\jTji« «d 

propagation path and cypicnl dayt**" “J a f-Qi) •* 
phait parturbotlana had analain ■*B nl ^ ubio (bt ' 
and 0.) dagraai. Tha B aaiM Yf lu *‘ n, «. 

heat ad bens Waa aymtrLcdl ly c hi 

path. A Btudy of ih. t-apor.l d.Mi^ 

tuda and ahaao po*turtatlool at ■ IT, B f uj ** 

angle (36*8) ahovod that larga *oiWW“? llf4 d ( 1 * 


angia \JO a# aramra —a- - , x. tepM l " , „L» . 

two ordara of nngnicudn occurred in r4 a*J*f“ 

phaaa parturtalioM At *!■•« *>“? ‘"*,‘[1*,. (Url^* . 

“"" 5 * 1 : it iSf?!*** Sf 


■splitude and phaaa paipirtat!«a • (h< cotgl 
war* record Ad during one 

■ cslvad aignal, nwittldl , Wld' g*. 
which ava Luatd tha' diffracting aff* ,0 ^„k 

•Of auroral lonoaphtro on iwltwddn P[®P?*JL 

aarth-lonoiphdra .wma-guld*,. . c !?Sdd mm n&jX: 


aarth-lonoapMra wova-guio-. : 

undar a aarioa of lonoapba 5* 


undar a l.rt«l of iorpap»r.. ----- ^ 
tioa, td nlght-tloo hws hi*" ..JEt'rtM '"'.JI mT 
« chanted aaqillcuita apd hh»»« pB ^'SflrtdueloI ‘“J* 
auecasa fully modal led. ®!ioo 

lurbiag .(tecta of a mM 

oaarjy to auc fateful, aapao Ult T ., -grtarttf^ 

80 «Ua; • ai» uiSST -v '•* ' 

lonoapharlc ha*ft««. 

3. Opophyu - Raa* , A^ Htmr Of»39*> i' -r- 


...» 1.' -\:-' 

. ■ * . \t*r 1. . . . . 0 . 
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U.S. Space Strategy 


KnIlmviiiK lhr fornyil hiiikiiiik i mh iii , ,| a 
naiioiiiil s|kki" Mniii'Ky in AngiiM, I'rcsiiU-iu 
Ronalfl Kriig.ni is innving .iliciul un many n| 
his atlmiiiismil inn's tin kneel tihjci lives lot 
strengthening the U.S. mle in spin r-lMSL-fl rr- 
search nmi space exploration. 

Possibly the inoM dignilicam loiig.ii.rm as- 
pect of the H(lmiiii.K!ralioir.s iialion.il spate 
strategy is its emphasis on iiiicrnatimi!il mop. 
eralHHi. While the U.S. space program in the 
l9B0's and _ 1970's was liick-fi hy inicnsf coin- 
petition in the rum to |, t - ih c fi, H i u, p Ut « 
man on the iikmiii, it may very well lie diurac- 
tcrizcil ilnoiigli the k-giiiiiiiig of di L > Mc . x , 
century by the spirit ol' internal iiHial collaliu- 
ration. The nmiiHisil spate- siiatcgv calls for 
"iiicreasL-tl iiitcriiational coopc-raiinii in civil 
space activities," panic uhirly in the- "ilcvc-lop- 
ment and utili/atHin" i»r the spam station. In 
addition, in lute Of.lnlx.-r, Picsidc-nt Kcagun 
announced the jHKsibility of a joint U.S.-Sovi- 
Cl simulated splice rest tie inissloti. hi liis 
statement, Keagitn said tlm ||, V u.S. “is pre- 
pared to work with the Soviets on r(inpci-- 
ation in space in programs which are mutual- 
ly beneficial and productive-." 

Furthermore, National Aeronautics and 
Space Administration (NASA) administraiur 
James M. Bcggs lias suggested the possibiliiy 
or a joint U.S.-Sovie t lunai base. Many con- 
sider a manned lunar bast- the next logical 
goal after successful operation of the earth- 
orbiting space station. Speaking at a NASA 
symposium on “Lunar Bases and Space Activ- 
ities in the 2 1st Century” at the end of Octo- 
ber. Beggs noted that the establishment of a 
permanently manned lunar base ivniild re- 
quire the development n| new lechimlogics as 
well as inaiiageiiieiii its hnicp.es and i-iniiomii 
analyses to make it feasible and piofitalilc. 
Because of the uiagnitinlc of such a [uojcci, 
^®KR S said, iiitcmatioiiiil (oupcraiiMii to share 
risks and lienelits" will lit- reipiirt-d. Siu.li a 
project, lie said, "miglu even prove hii irresis- 
table luie to the Soviets," which would "cer- 
tainly enhance the piM.spen.q lor pe.ice." 


mpiined space station, which would be in low 

fn*l ’l° r | b r ly e3rly in ,he 19, j0's- The RFP 
included Tour ‘work packages" of space sia- 

elements. NASA is plaining to award 
«»mpe,n,g contracts for each package Z 
will be effective April I, 1985. * 

, ™ lrt “ n had received by NASA 
L j e i^. nuss *? n deadline of November 15, 
1384. Boeing; General Dynamics, and Martin 
Maneitd all bid on the first work package, 
which consisis of pressurized "common mod- 
i? , for ,,se as laboratories, living areas, and 
higistic transport. Lockheed. McDonnell 
Douglas, and Rockwell International bid on 
he contract for the structural framework of 
the station. General Electric and RCA bid on 
work package three: preliminary design of 
automated free-flying platforms and provi- 
sions to service, maintain, and repair the plat- 
forms and other free-flying spacecraft. Gar- 
rett, Rocketdyne, and TRW all bid on prelim- 
inary design of electrical power generation, 
conditioning, and storage systems. The 

conlracls wil1 last «8 months, and by 
1987 NASA plans to begin final design and 
development uf the space station. 

Another major goal for the civil space pro- 
gram is to begin long-term planning for U.S. 
space activities into the next century. In Octo- 
ber. President Reagan announced the cre- 
ation ol a national space commission, respon- 
sible lor setting the agenda for the civil space 
program for the next 20 years. This blue rib- 
bon panel will lie composed of 15 presiden- 
lially appointed members who will "identify 
long-range goals, opportunities, anil policy 
options for civilian space activity." The com- 
mission will he funded through NASA and 
will cuinpteic its study late in 1985. 


Hand in hand with the long-range cuinniis- 
«on report will be a study toreview the gS 
and missions of civil agencies involved in 

^nH h K S | :,CnC j rCSCarch ““ insurc a vigorous 
Jf lan “ d P r «gnm] of civil scientific re- 
search and exploraiion in space." The stutlv 
just gemng undenvay. is to be completed by 

th?Wk’ 19 2 5, 3ntl “ ljein i coordinated by ^ 
die \\ hue House Office of Science and Tech- 
oology Policy (OSTP). OSTP will see k input 

, l?erS | n c n * 1 al a g cncies such 
fhJk. - ' ^ Nallona * Science Foundation, 
me National Oceanic and Atmospheric Ad- 

1,16 De P arlmcn * of die Interior, 
□nd die Department of Agriculture. Chief 
among die objecuves will be insuring that 
research areas are noi being overlooked and 
dial research efTnris are not being duplicated. 
The report will be reviewed by the Senior In- 
•eragenn Group (SIG) for Space, a panel or 
Gtbinet-level members, before being sent to 
the President. Specifics on die scope :ind ob- 
jectives of this study will be published in an 
upcoming issue or Eos. 

To insure a hcahhv U.S. space transporta- 
tion system (STS), otherwise known as the 
space shuttle, after October I, 1988. situ tile 
pricing will reflect the full cost or operations 
rai ned out for cuminercial and foreign users, 
lo complement space shuttle itpcraiinns, the 
administration also is promoting private sec- 
tor space operations. Congress recently 
passed the “Com me rein I Space Launch Law," 
winch defines regulations that private luinm- 
mes must meet in launch expendable launch 
vehicles (ELV’s) or uinimcmal payloads into 
space. The Department of Trampuriuiinn, 
di rough its new Oflicc of ('nitiiiicrriul Space 
Transput mi inn, will serve as u central agency 
for processing commercial applkatiuns. 

In addition, the ad min is t rat ion is pushing 
For a change nr elimination of iax laws that 
discriminate against commercial space ven- 
tures and will target and suppoi i Inxic re- 
search and development activities that "may 
have implications for investors aiming to de- 
velop commercial spare product* .mil serv- 
ices." Along these lines, NASA recently re- 
leased its formal [xiliiy on uiinnierci.il use* of 


space that contains a aeries of initiatives de- 
signed io reduce the technical, financial, and 
■tmitii nonal risks or commercial ventures into 
space .— DWH 


New Hydraulics 
Laboratory 


The DeFrccs Hydraulics Laboratory was 
opened in June 1984 as a 500-m’ addition to 
the former hydraulics leaching laboratory in 
Cornell University's School or Civil and Envi- 
ronmental Engineering. Total laboratory 
space is now about 800 and is dedicated in 
basic and applied research and leaching in 
hydraulics, fluid mechanics, and hydrology. 
Three major equipment installations are in 
progress: a 83-m wave tank with a random 
wave generator for coustal/ocean engineering 
research, a 24-ni wind-water tunnel lor strati- 
fied flow and _ interracial transfer research, 
and a 24-m lilting Hume for open channel 
turbulence and sediment transport research. 


Geophysicists 


Wolfgang II. Berger, a professor of ticca li- 
ng rap! iy at Stripps Institiiitfiii of Occatmgra- 
phy, has I wen awauleil the 198-1 a. G. 
nimisinaii Award for Excellence in Marine 
Science frum the Hcilfnrd I nsiiiMle of Ocean- 
ography at Danmcmib, Nnv.i Scotia, Canada. 

Rear Admiral Charles K. Townsend, direc- 
tur. Nntiuiial Ocean Service Office or Marine 
Opei an. ia*. lias been awarded the Omi merer 
Depuitincin’s fioltl Medal, its higliesi award. 
Townsend received the award fur recugnitiou 
«r his work managing the i’arifu Marine 
Geiuer in Seattle, Wadi.. fr«»m IU.8<j-|9g.). 

Donald L. Tureotte, chaiim.ui of die D t *. 
jxartiiiciit ol 'Gcnlngieal .Sciences at Cui aell 
University, wd* a w arded a Kegeiih Mcd.il of 
Excellence horn f inruvll. 



Eutrophication and Land 
Use: Lake Dillon, 
Colorado 

William M. Ic-wis. Jr., J.unes !•'. Siiimdeis, III, 

l)dvul W. Cruiiipackn. Si I ( Juries M. 

nrendecke. End. Si ml. Annl. S\nlh„ vnl. -Hi, 
bpinigei-Verlag, New Yoi k. x i L’H'J mm., 
•9W, S.19.MI. 

Itcvirwal hy Tmnfhy K. Kralz 

I law and why a foidy uf water iiMpunds in 
nuimn emu liinciit have Iktii majt.i (pies- 
H,IU ■H|uuiic I'mlogi.His for the past 
sevcr.il deludes. This liixik presents a 2-yeui 
rase *t ini y i.| | Mike Dillmi, a mrsoirMpliir rev 
p V ! ,,r 1,1 {: ‘»loradn wliirli is likely m reieive 

■uglier miii rieiu i„ |ml |' t u Iir ,.. n„. ml . 
<w»rs claim three goals for the study: (l) to 
[ lovide a comprehensive set of llimmlnginil 
Mia mi the lake, (2) in deuiil present lmlriem 
iirtcs ol the lake and how they relate to 
ml use, and (8) to construct :i inmlel cuiiu- 
■ ” prodi( ii n ^ the tt opliic status of the lake 
K cn likely changes in land use. The authors 
dn ,!‘T SSlul ' n :i ‘« 'ii l [dishing (he first goal, 
Inn i ,lU Cn ! lc ^ ' n 'MTotiiplisItiiig (he second, 
iliir(| CaVt? * ,C n ' !,dcr wondering alxxil the 

"•I- is . organized lngically and is easy 

i n ,_ ‘ !' lu ** ,SI diree dminers provide nn 
product mu i„ i Jlk(J 1)}l|lin ., |ld flela|l j||C 

thm, k* , U 1 Setl in ,llt ‘ «ucl y. Chapters -1 
tinn *! j rc l M, n basic limnological in forma- 
in , a f c I'robahly the strongest chapters 
the fi ® ctaus c of the ihoiYHiglmcss of 

ter« i a a * cl : limno, ogisis will find these clwp- 
«ra interest, ng am l useful. 

trieni a f lCrs *, 12 ,hr °ugh 13 deal with the nu- 
cha nm 001 n ^ ud,m d,e watershed. In these 
troopn 1 *’ ^^h 0851011 ct |uations predicting ni- 
P ! “«Phomiis yield from various 
veloDPff P, ra fil lces a,,d H oml sources are de- 
summ i ' lc ds fro,n lliesc sources arc 
ed to give nutriem input to the lake. 


ATTENTION SUBSCRIBERS! 

Beginning In 1985 
Reviews of Geophysics 
and Space Physics . 

'MH be titled 

Reviews of Geophysics, i 
, ^Ptoxlmately 600: pages 
to be published In . . !• 
*, 1 . 1 ;. Volume 23,1985. 


Deviations of the observed values from the 
pH'dit-ifd inputs based un these equations are 
assumeil in he due lu storage or removal of 
nutrients hom i iver valleys. To deal with 
these discrepancies, tlic authors create an in- 
ventory (unction relating nutriem storage or 
removal to magiiiiiide uf water rimolf in such 
a way as to minimize the difference between 
mImci-vciI and predicted nutrient yield. One is 
hardly surprised when, after this correction, 
the various equal ions fit the observed data 
well. 

Chapters Hi mid 17 describe the model and 
(he moders predietimis. Rightly claiming that 
complex process models have limited use 
when piedictiuii is a primary goal, the au- 
thors opt to design an empirical model. In an 
empirical model a variable of interest is pre- 
dicted from one or mure master variables. In 
this case the model (irst predicts mean animal 
inlal phosphorus concentration in the lake. 
From the mini I* estimate, chlorophyll a, scc- 
ehi disk depth, and minimum O: concent ra- 
tion arc predicted. Each of these parameters 
is an iiulioitnr or trophic status, so that with a 

F jivcii input of land use prartices and water 
iiulgct [lie model will make a prediction of 
the take's trophic status. After running the 
model with 10 scenarios for land use practice 
and high or low water year, the authors con- 
clude that the lake wil! become eutrophic if 
high growth occurs without the adoption of 
nmtpoinl source controls. 

How good is die Lake Dillon model? The 
true test of an empirical model is how well It 
predicts. Predictive ability is difficult to assess 
from the information presented in the book. 
Unlike the preceding chapters, where discus- 
sion of sources of error is detailed, there is 
no discussion iii chapters 16 and 17 of confi- 
dence limits for the model’s predictions. One 
due that die authors themselves may not be 
overly confident of the model s predictive 
ability is found in the final summary chapter. 
The chapter consisis of 2S summary, points 
which do an excellent job pf presenting die 
major points oF the book in condensed form. 

It may be significant that nowhere in the 23 
points is any mention made of spedfic model 

'took will be interesting nnd useful to 
lake managers in particular and to limnolo- 
gists In general. Its major strength is the con,- . 
prelienslvd presentation of Ihimolog/ral data. * 
Lake modelers Will likely find the rj,^elln|. . 

approach interesdng bill .^he ^ oc,e ! 

fitolt w evaluate. At $39,80, most l.brarles 
•; and some scientist wjll be able to add tins . 
volume io ti jcir. cSoUectlp.nsf- '•.*••■ . 
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AGU for maL A sample abstract was 
published in Eos, August 14, 1984. 
The Call for Papers will coninin 
detailed instructions and a sample 
abstract. Abstract Deadline will be 
March IS. 

Scientific Sessional Special Sessions 
will be listed in the Call for Papers. 
All scientific sessions will be held ni 
the Baltimore Convention Cetiler. 
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Foundation : 
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The [real point for physical, chemical, geological, and 
biological oceanographers. 

Edltari David A. Brooks, Department of Ocean- 
ography, Texas AfcM University, College Sta- 
lion. TX 77813 (telephone: *100-8-1^-5527). 

A Multidisciplinary 
Oceanography 
Program on the 
Southeastern U.S. 
Continental Shelf 


./. O. HI ant on, j. A. Yoder, L Atkinson, T. N. 
Isc. C. R. McClain, I). II'. Meitzel, fi. /I. 
Paffenhofer, I..J. Pietrafesa, /.. fi. Pomeroy, and 
//. L Winthm 

Introduction 

Since I97l5, rite U.S. Depart me m or Energy 
has sponsored a multidisciplinary .research 
program to determine the physical processes 
which drive circulation and control the chem- 
istry and biology of the continental shelf wa- 
ters off the southeastern United States (Fig- 
ure I). This aica extends from Cape flattcr- 
as, N. (!., to Cape Canaveral, Fla. (often 
called the Smith Atlantic Bight (SAB)). 
Knowledge gained alxiut water circulation 
across ihc shelf jnd at the western edge of 
die Gulf Stream lias been used by cooperat- 
ing investigators (Table 1 ) and others to de- 
scribe (he circulation of shelf water, to deter- 
mine where and how certain trace elements 
are transported and transformed, and to re- 
late the circulation regime to biological pro- 
duction. The following description of the 
program is presented under three headings; 
circulation, trace element geochemistry, and 
food chain dynamics. 

Circulation 

Two experiments were completed in 1980 
and 1081, during which large arrays of cur- 
rent meters, temperature recorders, and bot- 
tom pressure recorders were deployed. The 
arrays, designed to document the response of 
shelf waters to events induced by wind and 
by Gulf Stream disturbances (Figure 2). 
showed that low-frequency current and tem- 
perature variability along the shelf break is 
primarily produced by eddylike disturbances 
along the Gulf Sream frontal zone. These dis- 
turbances travel northward at speeds of 0.5 
to 0.7 m/s at periods of 5 to 10 days [ Lee and 
Brooks, 1979; Lee et at., 1981, 1984; Lee and 
Atkinson, 1983; Kourafalou el at., 1984]. Along 
the middle shelf (depths of 20-40 m), cur- 
tents aL subiidal frequencies are strongly re- 
lated to local wind forcing and pressure gra- 
dients [ Lee mid Brooks, 1979]. similar to the 
response observed in the mid-Atlantic Bight 
[Biurds/cy and Butman, 1974; Scott and Csanady, 
1976]. This portion of the shelf is vertically 
homogeneous in fall and winter. During 
spring and summer, the middle shelf is often 
vertically stratified, pai ticularly in the north- 
ern ant! southern extremities of the SAB [Af- 
kinson et aL, 1983]. 

Circulation on the inner shelf (depths of 0- 
20 in) is ini lue need primarily by local wind 
forcing. Currents are also modified by densi- 
ty effects Front river runoff [Blanton, 198l|. 
Freshwater inputs produce a band of low-sa- 



linity water which establishes a frontal zone 
adjacent, to the coast [Blanton and Atkinson, 
1978] where some dissolved and suspended 
material is effectively trapped. We only have 
two “snapshots” (Figure 3) of the ocean 
currents on the inner shelf, where intensive 
measure nicnts were made for a 2-3 day 
period [Blantou, 1981, 1984]. The almig-front 
Row is related to the direction of along-front 
stress. Cross-front Row diminishes with 
decreasing distance above the bottom and 
veers cydonically. We think that periods of 
northward wind stress effectively remove 
dissolved material from the inner shelf 
[Blanton and Atkinson, 1983]. On the other 
hand, sinking material may be trapped on the 
inner shelf by onshore flow near the boLtom. 
Moreover, the lower layer circulation appears 
to be strongly convergent during southward 
Row, which would also inhibit the offshore 
transport of any suspended material near the 
bottom. Thus the ability of the coastal front 
to inhibit the transfer of material across the 
shelf depends, lo some degree, upon the 
frontal structure and its response to wind 
stress. 

Trace Element Geochemistry 

Shelf waters consist of Gulf Stream waters 
diluted to varying degrees by river runoff. 
Trace clement concentrations, although 
largely determined by concentrations or the 
oceanic and freshwater end members, arc 
also influenced by atmospheric inputs and by 
removal to, or re lease from. suspended and 
boiiom sediments. We have examined some 
of the important pathways for mercury [IWn- 
dom and Taylor, 1979], arsenic [Waslewhuk, 
1978], copper [IWwfowj el at., 1983], nickel, 
cadmium, zinc, manganese, iron (H. L. Win- 
dom and R. G. Smith, Jr., unpublished 
manuscript, 1984) and lead (H. L. Windom, 

R. G. Smith, Jr., and M. Maeda. unpublished 
manuscript, 1984.) 

F.stuarinc and inner shelf waters generally 
contain higher concentrations of trace metals 
than shelf waters near the Gulf Stream (H. L. 
Windom and R. G. Smith, Jr., unpublished 
manuscript, 1984). While inner shelf concen- 
trations appear to result from the mixing of 
river and oceanic waters, atmospheric input is 
significant for some metals (Table 2). 

The estuarine und inner shelf environment 
is a primary location fur the deposition and 
rest i sponsion of trace elements [Bothner el at., 
1980 (see also Figure 4)]. The concentration 
of cadmium is maximum between salinities of 
30-33 ■< 1Q -S , which suggests that cadmium 
is released from sediments on the inner shelf 
closest to the coast. On the other hand, iron 
concentrations suggest a first-order removal 
across the shelf (H. L. Windom and R. G. 
Smith. Jr., unpublished manuscript, 1984). 
Most of the removal probably occurs near the 
coast (i.e— salinities less than 30 x 10 -3 ). 

Food Chain Dynamics 

Since 1975, two types of upwelling events 
have been recognized as important to under- 
standing biological productivity of the middle 
and outer shelf. Both types occur throughout 
the year at the shelf break in response Lo ed- 
dies and meanders of the Gulf Stream front 
which occur at characteristic periods of 5-10 
days. These Gulf Stream disturbances affect 
the outer shelf (depths greater than 40 m) 
and cause nutrient-rich water to be present 
on the outer shelf approximately 50% of the 
lime resulting in intense phytoplankton 
blooms [Atkinson et aL, 1978; Lee et aL. 1981 ; 
Voder et aL, 1983]. This is the first type or up- 
welling. The second type begins as the first 
does but occurs when the Gulf Stream is ver- 
tically stratified, about May-Ociober. Up- 
welled water then penetrates across Lhe shelf 
as a subsurface intrusion of cold nutrient-rich 
water. The distance of penetration depends 
upon the wind stress, the local topography, 
and the density of resident shelf waters [Al- 
kinson, 1977; Blanton et aL, 1981; Janmili and 
Pieirafesa. 1982]. Intrusions are most dramat- 
ic south of Jacksonville, Fla., (30°N) and in 
the Carolina Cape region north of 33°N. In- 
trusions can penetrate all the way to the coast 
off northern Florida nnd north of Cape Fear 
but only to the middle shelf off Georgia and 
South Carolina. A given intruded water mass 
may mull from several upwelling events at 
the shelf break and thus may have a resi- 
dence time on the shelf of several weeks. Pro- 
duction in the intruded water mass reaches 3 
g C in" 2 d" 1 near the peak of tiic phyto- 
plankton bloom (J. A. Yoder et al., unpub- 
lished manuscript, 1984). The annual outer 
shelf estimate of primary production is 360 a 
C m" 2 1 Yoder, 1984]. 

Chlorophyll a concentrations in intruded 
water masses usually reach maxima about 1 
week after intrusions occur (Figure 5). The 
doubling lime of intrusion chlorophyll a is 
about 1-2 days, if exponential increases are 
assumed- Thu matches a half-life of 1-2 days 
for nitrate. 

. While production on the outer shelf is pri- 
marily controlled by upwelled nutrients, pro- 
duction on the inner shelf off Georgia and 
South Carolina is directed by recycling and by 
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P\g. 2. Composite figure showing response of middle and outer shell currents near bot- 
tom to Guff Stream and wind events [from Lee and Atkinson, 1983). Propagating events (10- 
13), shown by slanted lines, have a phase speed of 55 cm s" 1 and conned cold anomalies at 
the shelf break (wavy hatching). Nonpropagating events (u-rf). shown by vertical lines, con- 
nect southward wind and current events and coastal sea level set-up (dotted shading). Num- 
bers at far right of figure denote depth of observation over total water depth. 
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Pig. 7. Changes in concent rath in of 
three trace elements versus salinity across 
the inner shell off Georgia (from II. L- 
Windom ami K. <;. Smith, Jr., unpub- 
lished manuscript, 1984). (top) Dissolved 
organic carlxm appears to Ijc the only 
trace element that is conservative; (mid- 
dle) Cadmium (like tnp]HM and nickel) is 
released from inner shelf sediments; (bot- 
tom) Iron (like manganese and zinc) is re- 
moved and deposited primarily in near- 
shore sediments. Different symbols denote 
different experiments at different times. 
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Fig. 3. Current hodographs at two lo- 
cations in the inner shelf frontal zone dur- 
ing southward (n) and northward [h) wind 
stress. Note the more inclined frontal zone 
during southward stress and that flow 
near the surface is offshore during both 
conditions. Currents have been averaged 
for four consecutive tidal cycles. 


nutrients supplied from the many marshes 
and mera [)ader, 1984], Annual inner shelf 
primary production averages 286 a C m" 2 

ma“«nmhf 00 g C nr 1 near the month of a 

r°' h r' rn s r >' iHai ™ mi D** 

coast south of 30°N and possibly the Carolina 
production is°nor 

altected by upwelled nutrients. Instead 
W nutrients enter the inner sheff fro m . 

-SyW ? l i!? nes ' aalt •oarshes. and rivers 1 
ihat^ne the Geortf a/^jj, Caro]iiS C oast, A 


large proportion ol the exported nitrogen is 
not available to phytoplankton until mineral- 
ized by heieroiropns because most is in dis- 
solved organic and/or particulate organic 
form [Bishop el al., 1984]. Second, light is at- 
tenuated quickly with depth due to the high 
turbidity of inner sheff waters [Oertel and 
Dunstan, 1981]. Third, the existence of the 
coastal frontal zone (discussed above) inhibits 
the cross-shelf exchange of dissolved and sus- 
pended materials [Blanton, 1981; Yoder etaL,. 
1981], thereby affecting the residence lime ol 
nutrients and phytoplankton on the inner 
shelf. Fourth, large tidal amplitudes (2-3 m) 
induce some sediment stirring in shallow wa- ; 
ter near the coast, which may release nutn* 
cuts from the sediments [Yoder, ■ 1984]. The 
importance of sediment-derived nutrients ,a 1 
being studied.-, . ' •: ! 

The shailowpess of the inner shelf, the : 
abundance of suspended 1 matter, and tidal ■ 
stirring enhance the abundance of bacteria 
, [Pomeroy et At, T 983], Sedimeht/waiet interne-, 
tipns regenerate phosphate .afld _ahjmphw» 

! and resusbend organic detritus- These pn^ i .. 
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Fig. 3. Temporal t lunge in nirai, in- 
trusion nitrate and chlorophyll a. Lines j|. 
lust rale two diileieni rates (base 2) or ex- 
ponential decrease lor niiiuic and two dj|. 
ferent rates ol exponential im rr.ise («, r 
chlorophyll n [iroin Yitlrr el at., 1983] 
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cesses prov.de additional substrates (com- 
pared to those available to mid- and outer 
hetf envronments) for both free nnd at- 
_ hed bactena and other microbes. Bacteria 
arc more abundant and their mean size larg- 
er on i he inner shelf than in the waters of the 
outer shelf O n t| ie outer shelf ,he abundance 
of free bacteria is about !0 5 /ml, reaching I0 6 
abmciutrusions. On the other hand, normal 

l. d : l ^,l Uf , r r ' W,cria alo »g t*»e inner 
shelf is 10 /ml [Pomeruy et at.. 1983], 

I ligh nxMilnnkion densities are found with- 
in up welled waters, particularly during sum- 
nter. when intruded waicis remain on the 
s le” f, n weeks. Duininani taxa include tile 
•ipjjciidh'iilarkiii, Oikoplcwa. which reaches 
t( ukciitr.il inns as high as - 1 0 1 specimens 
[K-i m within built ii unified Waters and the 
overlying mu fate mixed layer. Copepods n f 
the geiiL-r.i Pawahnits. Kh ml, unis, ami 7>- 
,,n, ( the i yliijMiid Omani s». attain den- 
sities of -III- if, I (.I s specimens per in"*. 

I hese torn mi rations are similar to or surpass 
muse of die same taxon in major upwelfrig 
•ii eax .,1 (Ik- wo ild [Pajfonhofer, 1983]. Growth 
.mil productivity «,f larval and adult fish may 
also be .illcileil by upwelling events. Recent 
studies have shown that schools of adult fish 
were inncninuicil within intruded waters on 
the outer shelf [ Atkinson nnd Target! . 1983]. In 
genc-ru]. the outer shelf has more larval fish 
than the middle or inner shelf. Thus most 
larval fish are located in the shelf zone where 
the production dynamics of their proliable 
(onci (plankton) is principally controlled by 
iipivelling [IWc, 1983], 

Future Plans 

'Hutc h increasing evidence that seasonal 
diHURcs in the physical regime may eject nia- 
tvi iaU to the tuner shelf, where they may be 
eniniitieil into the Guff Stream. Climatologi- 
cal distributions of salinity [Atkinson et al., J 
irnni ,i. nI i 


]983| siiggesis dint low-salinity water is car- 
ried not tit ward and offshore in spring and 
southward along [lie coast in autumn. Tliis is 
consisicnt with climatological wind regimes 
(IfVfrr anil Blanton, 1980] and, in the spring 
.sitiiiii Itiii, with evidence from satellite imagery 
(see cover, (his issue). Whether the tcmgiidike 
distributions shown in the imagery are propa- 
gated or remain stationary is a question 
w-hich requires further study. Other satellite 
images show a large pool of high chlorophyll 
a situated near the shelf break at 32°N. 

An experiment in spring 1985 Mill test the 
hypothesis that material transported offshore 
from the inner sheff is entrained and re- 
moved from the region by a “semiperma- 
nent" cyclonic eddy at 32 < N. This eddy re- 
sults from the sudden turning of the Gulf 
Stream eastward at S2 a N and its return to the 
sheir break at 3S.5 e N [Pietwfesa, et oL, 1 978: 
Bane and Brooks, 1979]. While evidence sug- 
gests that low-salinity water appears near the 
Qi.pir hrrak at 32*N in SDrine. we do not 


* ■ c n niramed and removed bv energetic 

[ gkjies t influenced by butiom lopogrnpliy^tear 

aS An “P*™*™ is planned in 
theCape Canaveral area within the next 2-3 

Acknowledgments 

We wish to express our appreciation to the 
U.i>. Department or tncrgv. which lus sun. 
P™' 1 *" 5 " ork lb rough contracts iiumlwr 

J P ,0331 ' Allfl ‘* a,1(l Dt-ASO'j- 
7GE\ 00889- Anoy. We are also grateful for 

HE?,?* Mi,,eralS Service 

? epar,mC, 1 " of l,,,erior an *« from 

Science Applications, Inc. Anna llovcncaud 
Suzanne Mclntoslt drafted the illustrations, 
and Susan Salyer typed die manuscript. 

References 

Atkinson. L. R. Modes of Gulf Stream intru- 
sion into South Atlantic Bight Shelf waters, 
Ceophys. Res. Lett., 583-586. 1977 
Atkinson L. P.. and T. E. Target,, Upwelline 
along the 60-nt isobath from Cape Canav- 8 
eral to Cape Haneras and its relationship 
to hsn distribution, Deep Sen Ret 30 og |_ 
226.1983. " ’ 

Atkinson, L P., G. A. Paffenhofer, and W. 

M. Dunstnn, The chemical and biological 
effecL of a Gulf Stream intrusion off St. 

879 U J978 ’ Fl ° rida ’ Bu,i A,ar Sci ' 28 • 667 “ 

A w n i°r', L P J ; T - /J: °- ...<1 

W. S. Chandler, Climatology of the south- 
eastern United States continental shelf wa- 
ters./ Geopkys. Res.. 88, 4705-4718, 1983 
Bane, J. M.. and D. A. Brooks. Gulf Stream 
meanders along the continental margin 
from Florida Straits to Cape Hatleras, 

Geobhys. Res. Lett., 6, 280-282, 1979. ’ , 


lal edft ,re , * 1 a tiul ' Stream Iron- 

19811 Tl? ‘ lIame, > 1 (see McClain et at.. 
Coastal 7,'* ln ‘ nf f c originated front the 
N'imbm 7*25. C i{! ,or Sc »»ii«t aboard the 

A i ,ril 17 . law, cokf 

Rramx K ^' nt l,, »ceniiutlons (in niilli- 

ETo SKS hh,v ' i n - 25: n 8 hl 

*rkg ce; »5 ; ^ h \ 1 Krccn - 

brown >4 r' 7 “, l: 'l-*i .«**. 3 M;' 

article - a x< , Irr inlormatioji, see - : 
fi-ograin ounJlc 1 

nemali hSf- UJ*. (kmU- - 

‘ S| ue n in rv ^ Uhntbn l> (hi8 

, (PhoiotrranK^ Cai,,J81 “ P !l ^ Rc ^' rl '->-72«- 
INij# Vff C. R 1 . Mvciarn, - ' 

Ad,,Unffc 


. -v.; 


gests lliat tow-saiinuy wain ■*'-f** «**- 

shelf break at 32*N Hi spring, we do not 
know the trajectory, nor do we understand 
the biological and chemical processes that oc- 
cur along (he way. Our first experiment, 
SPREX (spring removal experiment), will, 
take place during a time that tvill derive max- 
imum benefit from a U-S. Mineral Manige- 
ment Service study of the Gulf Stream. Dur- 
ing that lime, current meters will be deployed 
over a 3-4 month period, and tyyd ships will 
■ be used over a 20-day period’ to conduct La- 
granglan flow experiments, obtain continuous 
: fioraonla) profiles of temperaturt. salimfy, , 
and chlorophyll «. map hydragrapb c proper ’ 
ties of shelf waters, and conduct. -Wotogtal 
= samplingforphyipplankton, zcwplankton,. 

■ andhacteria-in nddlUon, . 

rays will! be dcplojec} in areas off .tfw Geo^ta . 
roan as^hnlipwar^m 

And substiribce pfeiure. Inycaugatojs fiprti. 

r partidplte an tfiese sludi^.. •• : . vi , 


— -r'.."' «, i a /y. 

Beardsley, R. C., and B. Butman, Circulation 
on die New England continental shelf: Re- 
y sponse to strong winter storms, Geophss 
e Res. Lett., /. 181-184. 1974. 

- Bishop, S. S., K. A. Entntanuele, and J. A. 
Yoder, Nutrient limitations of phytoplank- 
ton growth in Georgia nearshore waters, 
Estuaries, in press, 1984. 

Blanton, J. O., Ocean ciirrems along a near- 
shore frontal zone on the continental sheff 
or the southeastern U.S.. /. Phys. Oteanogr. 
11, 1627-1637, 1981. 5 

Blanton. J. O., Coastal frontal zones as barri- 
ers to offshore (luxes of cuntaminants, 

Rapp. P.Y. Reun, Com. Int. Explor. Mer, in 
press, 1984, 

Blanton, J. O., and L. 1*. Atkinson, Piiysicnl 
transfer processes between Georgia tidal In- 
lets and nearshore waters, in Estuarine Inter- 
actions, edited by M. Wiley, pp. 515-532, 
Academic, New York, 1978. 

Blanton, J. O., and L. P. Atkinson, Transport 
and fate of river discharge on the continen- 
tal sbdf of the southeastern United States, 

/. Geophys, Res.. 88, 4730-4738, 1983. 

: • Blanton, j, O., L. P. Atkinson, L J. Pieira- 
fesa, aiid T. N- Lee; The intrusion or Gulf 
Stream water across the continental shelf 
due to topographically induced upwelling, 

: Deep Sea Rts.,28A, 393-105, 1981. 

Bothner,- N. H„ P.J. Aruscarage, W. M. Fer- > 
. rebee,'and P. A. Baedecker, Trace metal 

conceniratiors In sediment cores from the 
•! continental shelf off the southeastern Unit- 
. ed Sidles, Estuarine Coast. Mar. Sri., 30, 

523-54 J, J 98(1. - • ' ■ ; . 

Haine?, E. B., and W. M. Duttsta'n, The dis- • 

*• tribilupn and relation; of jxtrticttlaic organic 
; material’ and primar)- productivity in the ; ' 
, Georgia B'fghl 1973-74, Estuarine Coast. I 
v: ;Mdr. Sci;,'3, 4Sl-f44 l,! l 975. ■■ 


a " d L J- Pieirafesa. The ef- 

— E p MS-i<rf 98 T ,,dlin * ) - (:m '- SMf 

rones Ko «nifalou t V., j. b. Wang, and T. N. Lee 
Circulation on the continental shelf of the 
southeast United Stales. 3. ModeKnJ The 

rSiMM's" a ™- j ny '- 

Lee. T. N., and L P. Atkinson, Low- freemen- 

from ?r d *'T™" n 

[X .? r rSlrCai ? ^ ron,al and anno- 
Sr C ° rtlng '^ nn 8 l,,e southeast U.S. 

S KS ShClf ’ 7 - ^ ^ « 

r riC J- and D - A - Uro °ks. Initial observn- 

03 : ^ n p f | CUrrenl ' tempcratl,re ancl “astal 

Sream ro CSP ° nSC ,0 u a,mos Pheric and Guff 
on lhc Georgia shelf. 

Geophys. Res. Lett., 6, 321-324 197c, 

n’h^ N " L P ‘ Alkinson - andR. Legeckis 

<iiiy Uf a C; “ ,f s »« r™n*al eddy 

?977 h ^ iS > ? ,a “"^nema 1 shelf, April 
Lee t'iS w T 5 s - '??' S ' 17 -3?8. 1981. 

— ~ D VVantr’ ri ^ ^ 1 Koura frlou. and J. 

.hrirSffh Clrcui ?" on the continental 

southeast United Suites. I.Sub- 
Itdal response to wind and Gulf Stream 

“vSirS"' L J - -nrfj. A. 

,il„ C Itcetl and wmd-d riven upwelling in t he 

Georgia B.glu using ocean cnlor and infra. 

,l11 wa^lSr’*^ Rei - H9 ’ 37,, s- 

Oertel, I 1 ., iiiut IV. M. Uumtan, Susiiended 

ist fallrT' “ nd eei rain aspects o! 

it., hyiopl-'iiktoii prod iici it in «.ff ( Jeorgia. 

USA Afor. f. ut, 1 7 ] — J *. 1 7 . 198]“ 
Paffenhofer, G.-A., Vertical zunnhuiktun dis- 

r and ira°rehr l t,IC "“"^emVlhricI* shelf 
it . ™.ition to tempera t tire and food 

f ' lb | , ' Mla| iec. y. Phi rik ton Res. , T, 1 5-33. I <MS 
i rtnifesa, L. J., J. o. BI.iilioh, :in ,| l p. ,\t- 

j ktnson, Evidence for deflection c-r ihe Gull 

kiw '- (: "‘f '"™» 

Pomeroy, L. R., L. p. Atkinson, I. O. Bl.ui- 
i«m. \\ B. C.irnphell. I.R Jackw.ii. K. M. 
Keirrck, anil A. \f. Wo«..ls, Mitrubial dcsiri- 
butioii .ind ubundiUKe in response to phvsi- 
ffV- 1 I”'* ,l *■■««•' the (cniii- 

svV/l i ,e i M . ? ,l,,,h4,,, ' lfrn LLS.A., Com. 

Smf 2. I-L'U, |«wi 

Scott, J. T. nnd CL T. Csnnndv. Nearshore 

Thomas. |. P.. InMuei.re „| the Aliaindu 
i cr on pnni.iiv prudtn lion lies m id the 
of the user. M. S. diesis, tit; 

, l nu . nt G.I.. Athens. I'llili. J 1 ’ 

Wasle, .chills, Ii. <,.. n, c budget and geo- 
chemistry of arsenic in a cntinental sheir 
environment, Mar. O lfm , j_ .‘i*i_r l2i | t,- w 
eber. A. H., and |. O. Blanton. MonthJv 
mean wind fields for the South Atlantic 

i98o^ n>s ‘ ° ct(,,la z r - ,0 ‘ isw-iaa. 

"’ind™, H. L a,,d F. E. Taylor. Thr H.» of 
mercury m the South Atlantic Bight. Deep 
Sen Res., 26A, 283-292, 1979 F 

U h"i°T; L ; G - Wallace.'^ Smitli. N. Du- 
dek M. Maeda, R. Diilmage. and F. Sinni, 
Behavior of copper m somiteasiern United 
?«? estuancs, A/nr. Chem., 12, 183-193 

Voder. J. A., Statistical analysis of ihe distri- 
bution offish eggs and bn tic on the south- 
eastern U.S. continental shelf with com- 

Xnl^°| :ea,,0gr ^ phiC proccsses tha ‘ may 
Estuarine Coast. Shelf 

Sa., It, 637-6a0. 1983. 1 

Vo ^5 r - J- A.; . L p. Atkinson, T. N. Lee, H. H. 

Kim, and C. R. McClain, Role of Gulf 
Stream frontal eddies in forming phyto- 

fh*!r kl f° n on lhe ouler southeastern 
sheff. Limncl. Oceanegr., 26, 1103-11 10, 

1 U 81 . 

Vt w e rr^' A ’ L , P ' Alkin s°n, S. Bishop. E. 

Hoffman and T . Lee. Effect of upselling 
On phytoplankton productivity or the outer 

IS' *r l S,ale5 conl *nemal 

sfielf, Cunt. Shelf Res., J, S85-4U4, 1983. 

The authors are with the Shidau ay Institute of 
Oceanography. Savannah. Go. 


To Do Today I 

Call AGU I 

at 800 - 424-2488 ■ 

. Order books/journoie ■ ■ 

• Request membership ■ 
a p plica lions ■ 

■ Register for meetings ■ 
• place ndverliserrients. I 

in Eos ' 

V • Change "pddress 
\ . • • KltoU 






:■ M 11 

, -M-! ! : 


. : i •: [ . ■ 


»!■!*. i| i 

•.;! ■ ;! ! 

• ! j ■, j,j : 

I ! 'i 1 1 - I 

V 

y !•!■•= . 

i-'iiitt i 


, i l ■ s 

! I Mi; 1 

ii; !. - 

. S! •.! ! 

• ! 

i* j'iij i.: 

?-•; i| 

■rv 

: : [. j ; 

-iff ! 1 1 

■'ft j > i : ■ 

.-I !* ; r 1 

"i:.U. !• 

m 

I. i'll. ■ 





U jtii i- m 

■■M 1)1 ; 

* •; v : ,'i I) • : ! 

'i 

i.: ■- ; i! ,j ij 

W? :l 

, ; i. | .■ ] i ] ' ' 

:i 1 : ( • ; 


i •• ' i • 

i .;i 


•• I ?.* i r 'I 




RATES PER LINE 

Patillom Available, Services, Supplies, Courses, 
and Announcement!: Pirn insertion J5.00. ad- 
ditional Insertions 8-1 .25. 

Positions Waaledi first insertion $2.00. aildiiinn- 
aJ insert ions $1.50 

Student Opportunities; Pint insertion Tree, addi- 
tional insertions $2.00. 

For more inioTRi.it inn, cull 202-462-6903 or 
loll free 800-424-2488. 


POSITIONS AVAILABLE 

Sedlmcntologlat-Oceanographer/Texas A&M Uni- 
versity. Applications are Invited Tor a tenure 
track faculty position in the general Held of marine 
Kdimcntojogy. The position will involve graduate 
level teaching and supervision or graduate student 
research. The successful applicant will have demon- 
strated excellence in or a strong potential for inde- 
pendent research in the field of marine sedimenta- 
tion. The position is available beginning September 
1, 1985. Salary and rank will be commensurate with 
experience and qualifications. Applicants are invited 
to submit curricula vita, copies of publications, 
names of three persons who may serve as refer- 
ences, and a letter outlining the applicant’s teaching 
and research interests by December SI, 1984, to 
Robert O. Reid, Distinguished Professor and Head, 
Depart mem of Oceanography, Texas A&M Univer- 
sity, College Station, Texas 778-13. 

Texas A&M University is an affirmative action/ 
equal opportunity employer. 

Computer Manager/Minicomputer Specialist. 

Memphis Stale University seeks ii candidate to 
manage a PDP 1 1/44 anil a major facility expansion 
to include a super minicomputer system (VAX 1 1/ 
785 class) to be ilcrikalcd to research applications in 
the Geolngh dl Sciences and Geophysics. Hardware 
and software predesigned lor digital seismic data 
acquisition, digital seismic data processing, and 
graphical representation of geological and geophysi- 
cal dam. 

The candidate must luiye at least a BS degree-in 
Computer Science, Electrical Engineering or related 
field; three yean programming experience includ- 
ing FORTRAN and ASSEM BLY; Knowledge of var- 
ious computer hardware and two ar more widely 


transcripts, and the names, addresses and telephone 
numbers nf three references to; 

Dr. jcr-Ming Chiu 
Memphis State University 
Tennessee Earthquake Information Center 
Memphis, TN 38152. 

Applications must be received by December 10, 
198-1. . 

Memphis Slate University is an equal opportunity# 
affirmative action employer. 

Carnegie Institution of Washington/Postdoctoral 
Fellows 198S-B6, Department of Terrestrial Mag- 
netism. Endowed postdoctoral fellowships in pri- 
vate institution, emphasizing maximum freedom of 
research in areas of seismology, geophysics, iioiupc 
and trace element geochemistry, cosmochemistry, 
accelerator mass spcciriniiciry, planetology, and star 
and planet formation. Reiirwaldc for second year. 
Completed applications due February 1 , 1985. For 
information write Fellowship Committee ( I ). De- 
partment of Terrestrial Magnetism, Carnegie Insti- 
tution of Washington, 524 1 Braid Branch Road. 
N.W., Washington, D.C. 20015. 

Women and minority candidates encouraged. 
Carnegie Institution of Washington is an EOS/A A E. 

Geodcky/Eilimallon. BTS, an innovative firm k>- 
caccd adjacent to NASA/GSFC in suburban Mary- 
land, lias a position available Tor a senior analyst at 
the MS/PhD level wills experience in geodesy and 
parameter csiimailon/crmr analysis techniques. Ad- 
ditional experience in satellite dynamics is benefi- 
cial. RTS is a research and development company 
providing scientific support fur government and 
private industry, and is proud of it's people orienta- 
tion. Professional activities and educational advance- 
ment are actively encouraged and supported. We 
offer an excellent salary structure and progressive 
benefits. Please send your resume in confidence to: 
BUSINF-SS AND TECHNOLOGICAL SYSTEMS, 
INC. 

102 10 Grecnbcli Road, Suite 410 
Scabrook. Man-land 207QG 
Attention: Vaughan Limbrick 
U.S. CITIZENSHIP REQUIRED EKO WF/H/V 


graphical representation ol geological and genphyai- Isotono Geochemlstry/Muss Spectrometry, 
cat data. McMnstcr University invites applications for a ten- 

Ine candKlaic must leave nt least a BS degree -in utc track position at the Assistant or Junior Asm- 
Computer Science, Electrical Engineering or related ciaie Professor level. The candidate should liave 
lieM; t Ii r ee yrars programming ex iiericuce includ- completed the PhD degree and preferably Imve 

tng rtzR 1 RAN and ASSEM Bl.i : knowledge of var- postgraduate research experience. A strong back- 
ioiis computer hardware ami two ar more widely ground in the theory and practical use of mass 

used upc raring systems; ability to perlonn mnneri- spectrometers Is csicntiai. Familiarity with software, 

cal data analysis. Kriiiwlcrlgc^ of PASCAL and 0 I, in- including interfacing, would be a definite asset. Al 

guascs and KSXI IM oiicraUuu system wilj help. Me Master, there are a number of mass 

Salary « negotiable depending on experience. Ap- spectrometers for the analysis of both stable and ra- 
pneants slinukl submit a resume, copies nf academic ctiogcnic istnpes. Recent acquisitions include an I CP 


quadrupole/mass spectrometer and a five-colletior 
solid source mass spectrometer. The successful can- 
didate will be expected to pursue an independent 
research program, as well as iiueraa strongly with 
an active group of geochemists at McMasicr. 

The closing date Tor applications is February l, 

1985- .... 

In accordance with Canadian immigration re- 
quirements, priority will he given to Canadian citi- 
zens and permanent residents of Canada. 

Send resume, transcripts and the names of three 
referees to: 

Dr. R.H. McNutt, Chairman 
Department of Geology 
McMastcr University 
Hamilton, Ontario, L8S 4M1. 

Scion hit. Seek Ph.D. in geochemistry or related 
field to join a Nuclear Regulatory Commission- 
sponsored research program to develop a data base 
on the source term lor low level nuclear wasies. 
Candidates should be prepared to study and quanti- 
fy radionuclide interactions in mineral/waicr sys- 
tems related to waste form leaching and ieachnte 
migration specific to the disposal of low level nucle- 
ar wastes. Apply to: Dr. R. Dayal, Department of 
Nuclear Energy, Building 830, Brqokliavcn Nation- 
al Laboratory, Associated Universities, Inc., Upton, 
Long Island. NY I (973. 

Equal Opportunity Employer m/f. 

Geophysicist. Ph.D or M.S. ill geophysics. 'Die 
position requires a broad background in thcorcticni 
seismology, applied mathematics, and physics. Expe- 
rience in scientific programming using FORTRAN 
is desired. Familiarity with statistics, time scries anal- 
ysis and numerical methods and the UNIX operat- 
ing system is desirable. Preference will be given tu 
applicants with publications. 

Contact: Dr. Zoltan Der or Dr. Keith McLaughlin 
314 Montgomery Street 
Alexandria, VA 22314 
(tel.: 703-836-3882) 

Teledyne Gcotech is an equal opportunity em- 
ployer. 

Assistant/ Associate Professor of Geophysics, Ap- 

plications are invited for a tenure track position as 


assistant or associate professor uf geophysics in the 
College of Oceanography at Oregon State Universi- 
ty to complement the present eight-member geo- 
physics faculty. Candidates must have it PhD or 
equivalent and a demonstrated ability to cnmluci in- 
dependent research in theoretical or observational 
geophysics sustained by external research funding. 
Most solid earth geophysics research specialties will 
be considered. Duties will include leaching graduate 
courses, supervising graduate students and develop- 
iug a grant-funded research program. Those inter- 
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For study and research leading to doctoral degrees in 
specified engineering/science disciplines. 



Introduction: ONR will award up to 45 three-year 
fellowships for study and research at U S. 
institutions offering doctoral degrees in designated 
fields. 

Eligibility: Participants must be U S. citizens or 
nationals and receive a baccalaureate degree in 
1935. 

Objective: To increase the supply of U.S. 
nationals trained in disciplines critical to (he U S. 
Navy's mission. 

Torms: Fellows selected in 1985 will receive 
$13,000 for the first year of tenure. ONR will pay 
the institution full tuition and fees and provide 
$2,000 to the Fellow's department. 

Duration: Up to three years if academic progress 
is satisfactory. 


ONR Graduate Fellowships awarded in this fourth 
year of the program will be for study and research 
in tunc major disciplines: 


Electrical Engineering 
Computer Science 
Naval Architecture and Ocean 
Engineering 
Materials Science 
Applied Physics 

Aerospace Mechanical Engineering 

Life Sciences 

Mathornalics 

Secretary of the Navy Fellowships in 
Oceanography 


Research 

Scientist 

MlTs Research Laboratory ol Electronics 
seeks research scientist lo work in 
electromagnetic wave theory field and 
its applications lo geophysics Research 
empnasizos effects ol ionosphere, 
troposphere and earth terrain, EM 
wave plasma interaction In the 
ionosphere. Will collaborate with 
(acuity, supervise student resoarch. 
and have demonstrated capability lor 
altraclinp support. Requires Ph.D. In 
E.E. or Physics and over 3 years’ 
relevant oxpericnco. 

Send 2 copies of resume, ATIN: Job 
No. R84-562, to: Ms. Sally Hansen, 
MFT Personnel Office, El 9-236, 

77 Massachusetts Ave„ Cambridge, 
MA 02139. 


MITU 

an iqual opportunity/ 
afflrinallw ocllan 
emplaytr. 


MIT 


cslcd should submit a reunite, imiik-s uf three refer- 
ence* and a lirid siatei in-in ol lrvaii'li plans by 
February 28. 19K5 ru: 

Airing Dt-.m 

College nl (li e.iiiiigi.ipliy 

OrcBim Stale University 
Corvallis, OR 117331. 

Oregon Siaic University is an alhrmaiive action/ 
equal opportunity employer mul complies with Sec- 
lion 50.* uf i he Rcluhiliiaiiun Ai l id l l J73. 

University of Illinois al Chicago. The Depart- 
ment nf (•colugical .Sciences seeks in I ill tenure track 
positions probably, Inn pm iietewarilv, al die rank 
of assistant professor, probably cllecit ve Fall, 1985, 
pending budgetary apiuov.il, in rate ur both nr the 
following disciplines: I) ( k'opliysiis (preferably in 
scisniolng)'); 2) sedimentary geiH-liennsirv. Facli per- 
son is expected to leach Imlli uiidi-i graduate anil 
graduate i nurses and to com luu a vigorous re- 
search urogram, iiirludiug the super vision of gradu- 
ate students. l*hl> ii-quiicd. Apjilit.iiiiv slmula sub 
mil a detailed resume, names and adili esses ul 
three references, and an explanatory statriiii'iil nl 
rescarcii ami leacliing inleiesi* In fVluu.uy 28. 
1985, in Kolierl DeMar. Dep.u liiit iu ol (a-iilugiial 
Sciences, L'niversily ol Illinois ai < liu.igo, Chiiagu, 
Illinois 60681). Reiireseiiiuiion nl iIk- Ihquiimein 
will be ul the AtiU Fall Mivting in lbs ember. 

The University is an equal np|»>rtiiiiiir/.il1uuia 
live action empluvc-i . 

Geosciences. Apjilii at inns an* invited I’m two fac- 
ulty |xisilinns with irviumsibililies. n s|>eMively, in 1) 
pwndngjr and miiu-i.if.igy and 2) liisioriul and 
physical geology. Ap]xiiiiiiin-iii'. will In- lull lime as- 
sistant jNufesMir cir insiiiii loi level, non-ietiuie 
track, fur 2 or 3 years beginning HciitcmlxT IWW. 
Scud leiiei, resinne, li .him lints, ami three recoin- 
mendalioiis by Feliin.irv I. U.IHfi hi lohii U. Brady, 
(lliaii, l>c|i:n liiicni ol (■i-n|ogi. Smith (.ullege, 
Nailiiampinn, MA nlnijl). 

ullege is an e>|ual opportunity employer. 

Physical Orennograplicr/U id vc rally of South Caro- 
lina. Hie Marine St irme 1’iugt.ini and De|sirl- 
iitciii of ( ! eulogy iinticijMie :i let im<* tr.u k fauilty 
position in pliysual oieanugi.qiiiy to liegiii in the 
academic year I'JHfi-Hli. Satu v and rank ate depen- 
dent 'lipon qualiliriitiiinx; luiwevei, preference will 
be given lo appliiani* al l lie AhusIhiiI lYoiesMir lev- 
el. The I'rugiain seeks an .iiipliianl wills sjxtialiv in 
either lheoielii.il, 11111111-1 i< .11 01 field uceaiiiigniimy- 
Active ixcanugiaphii' leM-anh ,11 USC iiulmles 
similes of estuarine and lo.istal (initiation, mixing, 
and Mans] ant pun esses: lliciinnlialiiie and deep 
ocean mixing; palco nr earn *1 a pity mid ilruilatxm: 
and jiliysii al-liinlogii al luupling in neaishute eco- 
systems. Apiilii ants iiiiihi have a I'lt.l). degree, sub- 
stiintia] quafilii iitions In maiiiie tcseauli. and a 
strong eiiiniiihmeiu in le.n lung mid research. Siiti- 
uiit rest 1 me, 11 bind slaieineiil nl' lesruich interests 
and luiim-s/iitldieHsrs/iilioiie munlm s nf thm* refer- 
ences In: l)r. Bjdiu Kjcrlve. Cliaii 111 . 111 , Seurclj 
GntiiiuiMce, Maiiiie .Siienie I’umi.im, lliiiversUy <» 

miry HIHfl. 

'1 lie Univeisily ni Si mill Ciiiuilna is tin equal <>P - 
|MiTiiinliy/uiliriiuit1v<- anion employer. 


Theoretical Space Plasma Physicist. The 
Science* ladxirjtmy ul the University uf Culiljint 
at Berkeley sulk its applii aiions latr 11 renewable 
ihrec-yenr iippnlniiiieni as a .Senior Fellow with 
niiici^] luvcsiignlnr status. We ate seeking a I’lt-D- 
physicist who has deumiiMralcd leadership and crc- 
ativily in sjjacc plasma theory and who will dcvcJo" 
lils/lier own research urntin and |xirilci|Htc in edu 


The University is an equal opportuniiy/alTirnia- 
live action employer. 


For application forms ano inlorrcation contact 

ONR Graduate Fellowship 
American Society for Engineering Education 
11 Dupont Circle, Suite 200 
Washington, D C. 20036 

Only U.S. citizens and nationals are eligible. 
Application deadline: January 31, 1985 
Offers of appointment around March 31, 1985 

ONR ASEE ore equal opportunity employers. 


Sec Announcement tor Detailed Information 


Memorial University of Newfoundland Centre ft* 
Earth Resources Research. Department of Eartn 
Scienea/Project Geophysicists. Applications m® 11 
qualified individuals arc invited Tor two (2) Project 
Geophysicist positions as a part of a CIDA fittMiW 
programme in Dotswana. The job location u t" 
Deparinicni or Geological Survey, LobaliC| 
BosLwana. Expertise in the use of gcophyna in 
mineral exploration and/or grounawatey exptoray . 
don is required. The project rtms for five J*" 1 ? * r 
initial contracu for a iwo-year term. The usual 
; seas allowances and benefits apply- For more into 
maiion contact: 


arlmcnt of Earm. Sdetirt* 



Structufll G eulogist/ Frtrulugisi. 1 in- 1 

of GcologV at Ccoigi- M.ixnii Ibmcisin isiaii- in U . 
versitv in Not tin t 11 Viiginia: ] 5,111111 siiah-nis) m-.-j,, 
tu fill.i icmiic track jmsiliufi at tin- asshtaiu nioli-s- 

sorjuwin '11 to beg Kill l'.W-i, | in- sihn sslni an- 

plicaiit will if.ah undi-i graduate 

pltic iifltologv and slim ltil.il gmlodv. Pi ,-J n 
will lie given m .i|i]ilnain» wnti adililiuiial i-xi.ci ii\«- 
in eumumii gt-oliig*, gnqihisns, m maquiln aiuili- 

rations, nliuhold a Hill m m.ii 

lion, and wlio ajipi-.il inniiimird 1 .j- 

mr Invi thing HM'Inng. I u-iske. Hu- 

geology jiioei.iin is iu-w, with new iijuiimieiu in ;• 
new sueiue ImiKliinr. tom lull-iiuu- Emih*. several 
part-lime fJMlhy. lit* geulngv majors, and III-2U 
obey B-S. graduates eath ve.u. 1 lie I’.StiS-Ri-siuii 
and the .Smiilisoiiuii-Washingn.n ate a vlnut dis- 
tance from the tinhvrxiiy. Ajijtlli.ims shmiM semi a 
siatctiicnl of their le.nliiiig and leseati Ii .ilufiiie-s a 
resume, and the iiaim-s ol llilce lefi-ietues l.s [V|,. 
niary 15 in Doitgb* Muse. I)e|i.u (mem nl tfi-olouv 
George M.is>m I'uiu-rsitv, Foil lax. VA 2211111 aT/’ 
EOF. 

Theoretical Aslrophysies/Universlly of Arirona. 

The Univeidtv ul Ali/utu is Imililiug .m inrcrclis- 
ciplinary |Hogr.int in ilii-ou-tii.il aMnqiinskv I'aitx- 

i|tallng dejiarinreuis ini hide I'lo.sus, 

anil PLniiL t.it y Si kill es. We ilitiiiini 1 I 11 -. n t-iua| , ls . 

truphyiiis .iu-as ol inliiesi i.mui- ||,, r ,| 

lhcureiic.il plaiieciry pliysiix n< losmolugv, ii H had- 
ing atomic and nwhxular pliwiis. Mai iTiiiiuihiii, 
(ondenseil matter pfiv.sii.s. giaviiatHuial dvriainkx. 1*1 
cetera. 

Wc liave just filled the lust iiuviiion umli-i tliis 

initiative. We autii i|).ilr iim-iiiiigs lot 

tenure lino l.imlly jiusiiion* in ih<-nrciiial Astro- 
phvsirs over the next lew ye, us. A|ijKiininK-jiis will 

be in one ur ntoir ol the jt.tr tii i|t.iling cuts 

and ran lie eitliei senim 01 junior I, unlit level, de- 
pending on on.ililii.it ions. es will also Ik- 

members of the (aunmiiiee on I heoieiii.il Astro- 
physics. 

We invite inquiries .mil .ijtjilif .iiinns limn iiu.ili- 
fied theorists lor .1 position in be It lied this tear. 
Applicant* should send llu-ir riink nlnni vitae :md 
bibljograjiliy, logethei with tin- names oMour pro- 
fesuonal refereikcs .ind ariymlHi uipjioiiiiig iiute- 
riais tu Professor j.R. Jukipii, Chairman of lire- I hc- 
orettrai Astnijiiiysics Sieering Conn nit tee. I)ci*ari- 
ment of Planetarv Sciences, University of .Mi/mia 
Tucson, A7. 85721 USA. la-lure Marrii ], 1 «j 85. Lsu- 
er applications will be considered. 

The University of Minnesota: Sirueiual Geology/ 
Tectonics, * The I'niversitv ul Ccnlogv ju,| (i|-o. 
physics invites .ijqdii all. ms im .1 new. tenuii- ua< k 

position 111 geulngv ami lei ionics. C'sunli- 

dates will be exjKHeil to i.ury uui , 111 .11 |p.- T e- 
search progiam m llu-ii field uilei.-sl ami n, as- 

sumc tea* hmg and advising si).ilui,-s .,1 ihc 

uadergijiluate .mil gi.idu.ue levels. A n, n IS r ,.. 
qmred. I lie misuioii w ill be avaiLiMe l.ili I'mfi. All- 
plicaijon.kMrihneis h-tiiuaiv 15. I'W.V A|.jdkan.s 

should send ( urrn 11 lion vtiae. list of 

juteniciil of reseat ill nueiesl.s, and n.iincs of j| 

^st three ictriers to |*,-i,., Hudk-shm, i iunman. 
tHuanmeur oi l, eulogy ami tH-ojihssiis. I nmisuv 
01 Minnesota. Minni-aiiolis. Mimu sma .ViTi’i 

The Umveisiiy Ml Mmiii-suu is .111 .iiMal 

niiy cuuc.iloi .uni i-nipluvi-i ami sjk-< ifu alls nivin-s 
and encourages .ippln .itions hoiu unm>'n .mil mi- 
nor 11 its. 

Faculty Position in Dynamical Oreanuarsphy. 

uVaiJu* 1 i" 1 Bilim- Ha.ll is i,i.-s,-ui|v 

avdiunte at 1 lie assisi.iut 01 |ii 1 m n jsMm.nr oroles- 

Ruinr- ! 111 "“o *d t •> e.iiiogi ajilii , Naval 

Brngraduaii- hi huul. An iki-.iu dviuiniiiisi rxperi- 

is'J.wr-I. 'r ! ll,,| f , 'i ,,| g "I UH-sosi.ik- mean 1 >101 esses 
pmrrnil. 1 he 1 ainlid.ili- sli< null In- iiuiqxiiiiir in 


s ttifstsissp <« * .. 

11 al uie.inugraiihy u r a ^ lc ^§ r * ,n d in phys- 
•dile .ill ■ iliittex include field Desir- 

■uid n-kpenrncc at sea and jot ,n,ereM 

lL-w,w sensing or in 

• aniluhui- will be expected n ,uf ««ful 

ivrs iicr jean tuntlutiuS l ° cac i* one or two quar- 
I'cnU- thn” 2513 ^ reMMrch - -r r 
data archive, and rcicnnh ct ? nl P Ll ter, 

lent. Basic lid applied research n llH . n cxcc1 ' 
ahumlanr. lnicrKtSls^ r fiW r ‘ unj * l « arc 

"Sastes.L 

Naral Postgraduate School y 
. „ Monterey. CA 93949 

:£a^-sss- 

esaiSSSS 

■^asassKai .» - °pp°r- 

^'; 0 lC0t, liy is searching for andStnS BTn 
matt) .is fuurjiusiiions in geophysics and two in tee 
Junmiliystcs.7 lie R rirKipafinter«t i, KS? 

1,1 lfieorc,IL ' al anr! applied seismology. Ex^ 

1,1 wne . ]> r ?pagaiion. tomography, antl/or 
(iigii.il proLCSsiuir is especially sougliL Uuuiandina 
cjud'datei in paFeomagnclisni are also sough!! 3 
emphasis on tectonic applicaiiuns. In lectonoohvs ics 
m<fchanio or numeriar "'«>• ‘ 

VAX TTSar Thc 8*°pjl»*j» program has a 

V \ Sti C0| npuicr, a Pre«eu seumk data proc- 
sstng system, several seismic field acquisiuon sys- 
cms, and numerous terminals and peripherals for 

AX m" d ‘ r he Urm ? r . sl, y' J IBM 308 1 and 3033 
systems. Plans for acquiring additional computer 
equipment arc underway. r 

Successful applicants are expected to offer gradu- 
ate and undergraduate coune* in their specialties 
am tu develop a strong record of funded research 
and publication. The positions are at the Assistant 
rn >lcssor level but appointment at higher rank will 
, consiclcrcfi for cinditldics with uppraprutc expe- 

Apjiikauis should submit a vita, representative rc- 
|u nils, and a statement of teaching and research in- 
terests and arrange for three letters of retommen- 
ilatiii in k- sent lo: Chairman. SIT Search Com- 

!“i ,, 5SbE C *^l!'. IHfnl LSU. Baton Rouge, 

I .A 7UnU?i-4 IUI. 

..LSU IS AN EQUAL OPPURTL'NITY/AFFIR- 
m.-uivlacnon employer. 

Isotope Geochemist or Economic Geologls [/Uni- 
versity of Washington. The Depuriniem of Gco- 
lognal Sciences uivucx ,i|)|jliat lions for a tenure 
lr.ii k a]]| >< liniment .11 the Assisi , 1111 Prolesvir level 

with sjk-i i.«li/,u imi in Isiiiojk- Cruet icniixirY or Eco- 
iiiiuiii t ii-oliigy. riic jk mil inn will lx? available in 1 lie 
f .'ll ”• lUBa. t jihIhI.iu-s mini hold a I’li.D. degree 
■imi Ik- loiiiniiiiol tu csialilishiiig a naiiunally prom- 
inent rc-st-aicli iimgraiii. Applirams in isotope gco- 
cheniLstry slimjld liave experience in the measure- 
ment uf isuinjiir abundances in radiogenic systems. 


SOLAR PHYSICIST - BRANCH CHIEF 


SPACE SCIENCE LABORATORY 
NASA-MARSHALL SPACE FLIGHT CENTER 

Huntsville, Alabama 35812 

Tht Sol»t-Ttrr«ttr|al Dlviilun cxpeoti to appoint 1 lolw phyilciit to th« poil- 
tlon at chltf of thc Solar Science Branch. The Branch*! fifteen numbers (six Ph.D.i), 
villiora (NRC post-doci, tummer faculty, etc.), contractor!, and aiioolites ara 
Involved )n an active research program In solar phyiict. A broad range of research 
topics is being pursued al pritent, with emphaiis on the formation and structure of 
(ha transition region, the occurrence and consequences of distorted magnetic fields 
•fid their accompanying electric currents, and numerical modelling of coronal evolu- 
tion and interplanetary dynamics. Branch activities include the operation of ■ vector 
megnetogreph, the analysis of data from the UltraViolet Spectrometer and 
Polarlmeter fUVSPI Instrument aboard the Solar Maximum Mission Satellite, and the 
•Histing of MSFC engineers with the scientific aspects of solar missions (e.g., Suniab, 
Advanced Solar Observatory end Plnhola/Occultar Facility). In addition, x-ray 
talaseope development work Is underway. Computing facilities are currently being 
“Paraded and toon will be unsurpassed anywhere. Collaborations with extramural 
colleagues are encouraged, and there is the opportunity to train and advise graduate 
•tudents. 

. The appointee must be a recognized research scientist with administrative 
interests. In addition to performing his or har own research, tha appointaa will be 
•"Pitted to guide the work of the Branch and to pursue n«w directions as appro- 
It will be the responsibility of the Branch chief to recruit new Branch mem- 
JJ r| . post-docs, and visitors as opportunities arise. Tht Branch chief will own* 
the tubmittal of proposals for funding end will be expected to woHi 1 closeiy jBh 
the Off m *4 lj.k .. DACA Maadmierttrs. Salary will be 


December 4, 1984 Eos 


the aerospace 

CORPORATION SPACE 
SCIENCES LABORATORY 

m'i™ A '™r e C “ rp “ r ' ,ton for * 

" ,he Almoipherlc Sctanres Department to carry out research In upper 
MmMpheric and Ionospheric physics and the effects of the near-earth space environment 

ie hc ' r W ' th ,hc "“^"‘“Phere. These investigations 

^heoreilMhm^ nd . a !! d 5fWce Wd J slru 'neniailon andmvolvc thecollealon, analysis 
na theoretical inierprelation of data of basic scientific interest. 

St StZ !°. pdrtldpale Individual and coUnborailve research pro- 

SS2 * WPerimer,, f l fT*" 1 CWn P° nen,s - A PhD <*4. Preferably. 2-5 y£ra 
tnZ f H ° nC ° r m ,° re ° f ,he fo,lowln a are « hi desired: space plasms physics th^ry 

ZLTJr Pl ky,fcai “ pper ••"“spheric dynamics and chemistry. opitcaJ and 

^euS,orl™ mei ' , T ™ d n elln *f nda ^ orsjMcecrafl/rodret date, especially 
as related to remote sensing and aDlcd theoretical disciplines. 

^7res!!r!l! rnriTaT* 0 ^ A »"“ n,s ahould a teller of Interest 

and a resume Including the names of three references 10 : 


The Aerospace 
Corporation 


Dr. Joe M. Straus 

Space Sciences Laboratory M2/255 
Dept. 00624 
P.O. Box 92957 
Los Angeles, CA 90009 

An Affirmative Action Employer 
U.S. Citizenship Required 


J* 11 * P«M.doci, and visitors « opportunities irht. Tht Branon sm-. 

^mlttil of proposal for funding and will bt «P«ttd to workday* 
jA^ica of Solar and Haliotpharlo Physics at NASA Htadguartars, Salary will 
or IS ( 42,928 - 65 , 642 ) dtptndlng on axparitnea and qualifictttoni. 

Forward raiumas and raftrancts to tha following addrtss no |ata r thin 
January IB, 1985 , 


Dh C, R. Chappell 
ES51 S’-r 

NASA/Marshall Spaqe Flight Caiiter : 
HUritsville, At 3581? 


and in the application or isotopic dat:i in solving 
problems in petrology, cnist ami mantle cvolui ion 
or rosmochcmisiry. Anplicants in economic ecology 
should nave a strong background in ucixhcinistry 
with particular research interests in ific auplkaiioii 
of chemical principles to the |iroi esses ohrie genc- 
(.andidates will lie expected in tracli at fintli ihc 
uiiderffra.lnatc and graduate levels and 10 supervise 
graduate research. 

Semi letter of application, (including description 
of research interests), uirriculuin vitae, and names 
of four referees to Chairman, Search Committee. 
Department of Geological Sciences. AJ 20. Univcrsi- 
ty of Washtiigi.il 1 . Seattle. Wasliingmn 'JHI95. 

1'hc University of Wasliington is ail A Dir native 
Aciion/Equat Opporinriiiv Kmplnrcr. 

Memorial University of Newfoundland Depart- 
ment of Earth Sciences, Centre for Earth Re- 
sources Research 1 NSERC/Petro-Caimda Research 
Chair in Marine Crustal Seismology. Aujdica- 
liinis arc invited lor this new Research Cluur in seis- 
mology a] i Associate or Full Professor rank. Funding 
lor the Chair afiu provides for a senior research as- 
sociate and a multichannel marine seismic system. 
Opportunities for collaborative research exist within 
the tent re, with industry and lvilli the Atlantic Geo- 
science Centre particularly with projects on East 
Coast crustal structure. The Department has 35 fac- 
ulty, 10 research fellows, 60 graduate students, well- 
equipped laboratories and a strong geophysics re- 
search group. In accordance with Canadian Immi- 
gration requirements, priority will be given to 
Canadian ritizciis and permanent residents of Cana- 
da. Send enquiries or application with names of 
three referees to: Dr. C.R. Barnes, Head, CERR, 
Department of Earth Sciences, Memorial University, 
St. John's, Newfoundland A I B 3X5, Canada. (Tele- 
phone 709-737-8 M2.) 

Faculty Paslllons/The Pennsylvania State Universi- 
ty. The Department of Geosciences invites appli- 
cations for three (3) tenure track faculty positions in 
any of several fields of specialisation. The faculty 
rank associated with each posiuon is presently open, 
although salary funds currently available are suffi- 
cient lor, at most, one senior full professorship. The 
successful candidates must be, or have demonstrat- 
ed the potential lo become, nationally recognized 
leaders in their fields. They must also have an inter- 
est in leaching and advising graduate and under- 

d uate students. Instrucuonal and research areas 
rich particular needs have been identified in- 
clude. but are not necessarily limited to: aqueous 
geochemistry, with emphasis on the kinetics of low- 
temperature rock-water interactions; experimental 
petrology, with emphasis on the equilibrium and ki- 
netic properties of petrological systems; heavy Iso- 
tope geochemistry, with emphasis on element dial ri- 
bution systematic! and their geological applications; 
hydrogeology, with emphasis on the physics of fluid 
flow and mass transport through porous media; 
mineral physlcs/mineralogy, with emphasis on pet- 
rological applications of ciystdiochcmicn] methods; 

. rock physics, with emphasis on the dynamical prop- 
erties of uppcr-cnuial rocks; sedimentary geochem- 
istry, with emphaiis on dingciiesis or line-grained 
sediments and organic matter; and structural geolo- 
gy, whh emphasis on regional tectonics. 

. The selection or persons to fill these three posi- 
tions will be based in pan an the extent to which 
their future research efforts will complement mul 
funher strengthen our programs In Gcocltcrtiislry 
and Mineralogy. Geology, and Geophysici: Qtuli- 
. lied persons should, therefore, include a brief de- 
scription of their future research objectives with 
their resumes and tlw names of three references to: 

1 C. Wayne Burnham. Head 
Department or Gcosriencca 
The Pennsylvania State University 
M3B Delkc Building 
’ 1 University Park, Pennsylvania 18802. 

The deadline tor applications is April 30, 1085. 

. J - . An. Equal Oppohiimiy/Alfirmailyc Action Em- 
ployer. ;; ■ ' 

SekmolpgistfD diversity of Utah; The Depart- . 
ment of Geology and Geophysics al the Uriivcrsijy ' 
of.Uiahsecks applicants fora tenure track Faculty 
.position in seismology at die assistant lo tuspeiate ■ 

d aior level. A ptrikanu with backgrounds and 
aide* In seismic imaging, seismic reflection qr 


line PUP II -34 computer; major experiment* in 
seismic rcIt'iiciKNi anil rellccii.ni prolilina fursnisul 
structure; and allied research in let-iuiiuuliysirs. 'i'fic 
opportunity exists lo paniii|i.ite wilh several oilier 
I acuity m an integrated jiir.gr-, mi uf it-cl units, scii- 
nuil.jgy and sedi me otology .liroted toward crustal 
studies and jx-iiulruin exploration. The gconhvskx 
component of the (k|Kiri mem I 1 . 1 v active research 
anil teaching programs in electrical and elec no mag- 
netic 11 iciluxls, ihemi.il jiruperlics.il thcr.irili, po- 
tential fields, and seismology. Tire (k-iMiimcnt fi.« 
close associations with the nmrn.-ru.il analviis and 
ruia processing groups in cuniiniicr siicriic, ek-uri- 
cal cngniL-criiig and in.illicmaiics. The closing dale 
for .ipithiaiiiiiu is Dcccmher 31. I9S I. and .h c ap- 
pointment date is September 15. h«. r > \ Hh.D. is 
rei|utrctl tor this puxuiciu. Applirams should submit 
a vita, transcripts, a letter describing his/her re- 
search and teaching goals and names of live neisons 
fur reference. Qualified persons should send their 
ap| .Illations tu William P. Nash. Cl iaiim.ro. 

DciHnniet of Gculugy and (k-uph vsics. Uni versus 
of Utah. Salt Lake City, L>uh Ml 12-1 183. 

Tlic Univcrsiiy or Utah is jii ctinal oppununiiv/ 
amrmaiive acicon rm plover. 

Cjialrp era on/The University of Tulsa, Department 
or Geosciences. Nominations and apjilicatiuns are 
snviiert for the position of Chairiwrsun. Cjntlidaics 
shauld have a Ph.D. and a distiugublied record t>f 
teaching and reicarch. Leadership and administra- 
uve skills and experience 10 interact eiTeaiscIv willi 
academics, industry and alumni are required. 

The depart mem uf geosciences has ten faculty 
members and is kicated in a new leaching and re- 
search complex. There is a strong emphasis on soft 
rock gcolngv and exploration geophysics in the de- 
partment which has grown steadily in the lost dec- 
adc. Equipment includes a VAX 1 1-750 computer 
wtth an array processor and seismic data procession 
software, SEM. Microprobe, XRF. XRD, gas chro 
matographs and a mass spccirometcr. Library 
reasurces which are supported by "Petroleum Ab- 
stracts are excellent. 

Nominations and applications should be senl to: 
(ailm Barker, ^Nrunent of Geosciences, Unireni- 
80,1 “J* College, Tulsa. Oklahoma 
74104 by January 15, 1985. 

■pie University of Tulsa is an equal opportunity/ 
affirmative action employer. ' 

University of Washington/ Geophysics, Applira- 
uons invited for a research, faculty opening at the 

Professor level. Candidates are expected to 
niablbh innovative, high quality research programs 
1 1? ™ c “. Hnd otineral physics and 10 obtain funding 
(including salary) to maintain programs wlikh 
should complement and/or augment existing pro- 

B ams in rock and mineral pfivsici at the UV of 
re. J.M. Brown and Y. Sato- Sorensen. 

Send mu me and four letters of reference prior 
to January 15, 1985 10 : Professor R.T. Merrill, Geo- 
Jjjjj wa^Tos 14 50 ’ UnUcr8jtJ dF Washington, 

The University nr Washington is an nifirmauve 
acnotvequnl opportunity employer. 

Selsmologist/Unlvcrsfly or Puerto Rico, Hie 
University of Puerto Rica and the Center for Ener- 
gy and Environmental Research seek applications 
far a position in the field or seismology. The posi- 
tion is Tor part-time instruction at the University or 
Puerto Rico. Caycy and investigation of data from a 
■ M-statkm slum period, digital seismic network in 
Puci to Rko and the Virgin Islands. The applicant is 
expected to have demonstrated ability tu work villi - 
data from a seismic network nr. ability to work On 
seismic hazard urobtenu. 

All interest eel persons should submit n letter of - . 
applfcalbn, a detailed resume of educational experi- 
ence and a summary of interests 10 : 

pr. William R. McComn • 
LaitiorU-Dohcriy CJcqkigkuI Observatory 
. Pnlinuies, New York 10964 
Telephone: 914-350-2900 exl. 377 /' 

University of Csllfontlx/Graduaie ArgliUutiUpi. 
Unlvcmly 6T California, &ttitH Barbara Graduate 

FVIlmdihtnfl i«[.i ..J rt l 


- -.1 • .: -H • 


Feltewihips. Teaching AasbUntships and Research . 
AsnjJanUhips In Ecology, oeaphyr ics. marine gco- 
phrtkj.Specnd RegcnU FelJowijilps with fouf year 
. oTrull support available to. puuundtng applifihis. 

. The department stresses a dose, interplay ^ benreeq ' 
. geology and geophysics as well iu field research op- 
. porlunitlea both on hhd and at sea. Majors ih pbw- 
tes, engineering and rriaihemqtifi &s well as geologi- 
: cal sciences weloriile. Apply to: . 

Professor Ken LMifacdohald - ' 

; Graduate' 1 Advisor , 

.. Departlherii qf Geological Sciences : 

: ■ . .Uril«niiy-of Califorriia 1 

> Sdnta Barbara, flA 93306. . “ 

1205 


LMj s- Clrtiicn^ip Reared ^ J i EdOAl tejilil l 

,i,- ■"■‘h'.asrasSfi 7 - U t,ilt 


imuTHAWM n,n - \v ’ — . 

and ejaduate courser and to pursue an active re- 
., warrii nrogram with graduate students. A seismic 
’String laboratory wfih a VAX 1 1/730, PPS array 
; : nro&i*oT, -plot ton, and processing ?nd synthetic 
Wmoat^iTi software is avhilableTQ the nicreufu] • 

: raMdate. Current rriearch in sdbnydo^y indudea: 

: earthimale research utijlzing a PDF I UTO cornDul- 
mdnltpririd bflhe fnrercnountalnieismic Beft'by 
? ah 85itaUon. tefetneiercd network.uulmngian ,oq- ■ 
' i f 

- j.' ■ : 
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Faculty Position. Tlic Department of Earth and 
Space Sciences, SUN V Stony Brook invites applica- 
tions Tor a tenure track faculty appointment. Rank 
and salary will he dependent on qualifications. Ar- 
eas of specialization arc open but preference will be 
given to applicants whose research interests comple- 
ment those of the sedimentary neology program in 
the areas of: i) quantitative modelling of heat and 


umC geology and geophysics library located in the 
department 


•or further information on faculty and active rf- 
rch projects, contact: Kevin Crowley, School of 
□lacrv and Geoohvsics. University of Oklahoma. 


mass transfer on a regional or global scale; uc 2 ) 
low-temperature geocliemiscry, sedimentary petrolo- 
gy, economic geology, hydroseal oin. The successlul 


gy, economic geology, hydrogeology. The iuccesslul 
candidate must have a Ph.D. , a demonstrated re- 
search potential ami an interest in teaching gradu- 
ate ana undergraduate students. Qualified persons 


SelsmoIogiU/University of IHinals. Applications 
are solicited for a tenure-track position at the Assist- 
ant Professor level in seismology. A creative Individ- 


shauld send a resume and arrange for three refer- 
ences to be sent to: Dr. 15. N. Hanson. Chairman, 
Department of Eanli und Space Sciences, 5UNY 


ual is sought who will develop a research program 
that complcmenis nur existing programs in seismol- 
ogy (currently emphasizing source properties), geo- 
dynamics. tectonics, and rock/mineral physics. An 


Department of Earth und Space Sciences, 5UNY 
Stony Brook, Stony Brook, NY 11 794-31 DO. 

SUNY Stony Brook is an affirmative auion/equal 
opportunity educator and employer. AKF30U-R4. 


excellent research environment and outstanding fa- 
cilities are available both in the Department and the 
University. A Center for Super Computer Research 
and Development lx presently being formed at the 
University. In addition, our campus Is the site of a 


Northern Arizona UnlversKyfDeparUnenl Chair* 


K rson. Chairperson, associate nr fuil professor, 

parlmcnt of ecology. Northern Arizona Univer- 


sity, beginning summer 1985. Specially open but 
preference will be given to applicants with a strong 
Background in tectonics and tectonic problems. Ap- 


C l icon i s must be capable of interacting professional- 
/ with an active and diverse faculty or 14 geologists 
and geophysicists. Candidates should expect to con- 
tinue an active research program, should have ad- 


ministrative capabilities and a dedication to quality 
teaching. The Department has been granted plan- 
ning authority for a Ph.D. program so it is essential 
the successful candidate possess the desire to guide 
the Department through the final planning stages 
N AU has u traditional emphasis on field problems 
in the Colorado Plateau and adjacent areas; we are 
expanding our analytical facilities tu improve theo- 
retical and experimental capabilities. Salary will be 
competitive and negotiable. Additional duiies in- 


retlcal and Applied Mechanics. The position is ex- 
pected ju> be filled as early os Fall, 1985. Salary is 
commensurate with experience; a PhD is required. 
The successful candidate is expected to participate 
in teaching and advising at the graduate and under- 
graduate levels. For equal consideration, Interested 
Individuals should send curriculum vitae, list of 
publications, statements of research interests and 
names of three or more references by December 1 5, 
1984 to: 

Professor Albert T. Hsui 


Department of Geology 
University of Illinois at Urbana-Charapaign 
1901 W. Green Street 
Urbana, Illinois 61801. 

Tel: 217/333-7732 or 333-3542. 

The University of Illinois is an equal opportunity/ 
affirmative action employer. 


dude teaching anti supervising graduate student re- 
search. Application deadline: January 15. 1983. 
Send curriculum vitae, statement of research inter- 


ests anil names of four professional references to 
.Search Committee — Code C, Department of Gcnlo- 

n . /Ann V* . ■ a • 1 II..! rl. 


ny, B»rx COSO, Nur t born Arizona University, Flag- 
staff, AZ 8601 1. 

Northern Arizona University is an equal iqiponu- 
niiy/affirmaiive action employer. 


Graduate Fellowships/ University of Oklahoma. 

Tlic Sclioisl uf Geology and Geophysics offers 
fellowhips for Ph.D. sluuy in each of the following 
broad disciplines: ti) origin, ascent, and fraction- 
ation trends in niagmns and associated urc deposits; 


( 2 ) formation und tectonic evolution of continental 
lithosphere, including geophysical propet tics and 
structures of the upper crust; and (3) sedimentary 


processes, including organic and inorganic diagene- 
sis, evolution or hydrocarbons, and correlation using 
bimtratlgranJiic method*. Average fellowship sti- 
pends are for $ 10,0000 month and arc renewable 


annually on a competitive basis. Fellowship awards 
include a waiver of out-of-state tuition ana fees. 


The School of Geology and Geophysics presently 
consists of 19 full-time (acuity. Research facilities in 
■lie school include a stable isotope laboratory; nr- 

5 ante gcodiemlsuy laboratory ; computer .minmated 
i-ray diffraction and fliioieKoiLC equipment; 
atomic absorption and neutron activation analysis 
equipment; scanning electron microscope with* ener- 
gy dispersive analyzer; transmission electron micro- 
scope; fission. Leads dating laboratory; fluid inclu- 
sion nncTothrrmoinctry laboratory; 2 kb hvdruihcr- 
maJ laboratory for phase equilibrium experiments; 
high-pressure rock mechanics laboratory; pa leo mag- 
netic laboratory with a cryogenic magnetometer and 
thermal and AT demagnetization apparatus; S4-, 
48-, and 192-channel digital seismic recording sys- 
tems; a VAX 1 1—71*3 computer with high-resolution 
graphics and image-display terminals, with seismic 
and image processing software; and a 84.000 vol- 


llte application of remote sensing to the above stat- 
ed problems, at evidenced by puUicniioni in the sci- 


entific literature. The pusilion requires .1 Ph.D. in 
the physical sciences or equivalent and at least five 
years of relevant experience. Familiarity with pro- 
gramming of mainframe computers anrl experience 
with interactive image processing systems are also 
desirable. 


Persons interested In applying mutt request a 
spy of i he vacancy announcement, which conuir 


NATIONAL SCIENCE 
FOUNDATION (NSF) 


Program Director 

Instrumentation and Facilities Program 


NSF 's Division of Earth Sciences Is seeking qualified applicants for 
the position of Program Director for its new Instrumentation and 
Facilities Program. The position is In the excepted service and will 
be filled on either a permanent, rotator or temporary basis. The per 
annum salary for Ihe permanent or temporary position will be at 
GH-15 level, $50,495 to $65,642. Normally, the rotator candidate 
receives a leave of absence from his/her employer and salary is 
set in accordance with NSF's Circular 167, Rotator Program. The 
salary range for the rotator position is $40,000 to $66,400. The 
program provides support for the purchase and upgrading of re- 
search instrumentation and equipment for earth sciences research 
at universities and colleges in the U.S. Some support is also pro- 
vided for the design and development of new research Instrumen- 
tation for earth sciences, and for the operation of centralized re- 
search facilities used by several institutions. 

Applicants should have a Ph.D. In the Earth Sciences or equivalent 
experience. In addition, six to eight years of successful scientific 
research experience In geochemistry and/or geophysics beyond 
the Ph.D. Demonstration of extensive research experience and 
productivity could be considered as equivalent to a Ph.D. A broad 
general knowledge of earth sciences research and research instru- 
mentation as well as familiarity with Ihe U.S. scientific community 
are also required. Administrative experience, preferably in a uni- 
versity or in government, is highly desirable. Applicants should 
send resumes Indicating current salary to: 


National Science Foundation, 
Personnel Administration Branch, 
1800 G St. NW, 

Rm. 212, Washington* DC 20550 
Attn: Catherine Handle 


When applying lor the permanent position Indicate #EX 85-2 In the 
cover letter and #EX 85-1 when applying lor Ihe rotational posi- 
tion. For further Information call 202/357-7840. Hearing Impaired ‘ 
Individuals should call 202/357-7492. 

NSF Is an Equal Opportunity Emptoyer. . ' ■ . j 




UNIVERSITY OF IOWA 
DEPARTMENT OF 
PHYSICS AND ASTRONOMY 


The Department of Physics and Astronomy anticipates openings lor two 
tenure-track assistant professors In August 1985. Preference for one of 
these positions will be given to an experimentalist, in an exceptional case 
a term or tenured appointment at the associate professor or prolessor lev- 
el will be considered. In addition, one or more openings lor visiting faculty 
members at any level are anticipated. Current research interests In the de- 
partment are radio and optical astronomy and the following specialities In 
physics: atomic, condensed matter, elementary particle, laser, nuclear, 
plasma, and space physics. Faculty duties Include undergraduate and 
graduate teaching, guidance of research students, and personal research. 
Interested persons should submit a resume and a statement of research 
interests and arrange lor three letters oi recommendation to be sent to 
Search Committee, Department of Phyalcs and Astronomy, The Uni- 
versity of Iowa, Iowa City, 1A 52242. 

The University of Iowa Is an equal opportuntty/afflrmatlve action employer. 


qualthcaiton requirement*, by writing to N( 
FB4, Room 205 1, Washington, D.C. 20233, 


NOAA. 

33, ATTN: 


RAS/DC24, Barbara Jones, or calling 301-703- 1980. 
Applications should be prepared on Standard Form 


Chief, Land Sciences Bronchi UA Department of 
Commerce, National Oceanic and Atmospheric 
Administration (NOAALGS- 1801-14, Salary 
Range $42,918 to $56,807, SuUland, MQ. The 
Climate and Earth Sciences Laboratory, National 
Environ mental Satellite, Data, and Information Ser- 
vice (NESDISJ, NOAA. announce* a vacancy for the 
position of Chief, Land Science Branch. The Cli- 
mate ami Earth Science* Laboratory » icpiomible 
for applying laicllitc observation* to problems In the 
atmospheric, oceanic nnd land science*. The Land 
Sciences Branch urn Imagery and radiometric ob- 
servation* from meteorological and land resource 
satellites for studies in climatology, hydrology, glaci- 
ology, and agriculture. It is anticipated that (he 
I Jnu Sciences Branch will participate in the recently 
initialed International Satellite Land Surface Clinia. 
lology Project. Branch scientists: I) develop algo- 
rithms for deriving land surface variables from sat- 
ellite radiance observations, 2 ) test, validate nnd ap- 
ply these algorithms, and 3) perform research on 
tnnri surface processes using the satellite based mea- 
surements. Examples of Inna variables of interest in- 
clude snow and ice, skin temperature, surface radia- 
tion budget, soil moisture, vegetation cover, and hy- 
drological parameters. 

Tlic successful applicant will direct the activities 
of the Branch and manage its resources, including 
research grantsicon tracts with external institutions. 
He will also actively engage in personal research in 
one of the land science areas. Tlic successful appli- 
cant must have a record of scientific achievement on 


Department of Commerce is an Equal Opportuni- 
ty Employer. U.S. Citizenship required. 


Faculty Posllfona/Arlzona State University, Depart- 
ment of Geology, Applications are invited for two 
tenure track positions, beginning in August of 1 OHS 
at the rank of Assistant or Associate Professor. The 


4U Kiv iQtiA \ji a iui«»ui . * nv 

selected candidates will be expected to display excel- 
lence in teaching and to develop vigorous programs 
of research on important geological problems. Rc- 


of research on important geological problems. Re- 
search areas which complement our existing 
strengths, especially igneous, mctamorphic, or sedi- 
mentary petrology, are the most desirable. Prefer- 
ence will oe given to applicants with a demonstrably 


cncc will be given to applicants with a demonstrably 
strong quantitative approach to problems of wide 
interest. Please send a detailed staietncnl of re- 
search and leaching interests and a resume with 
names of four references by January 15. 1985, to 
Paul Knaiith, Chairman, Department of Geology, 
Arizona State University, Tempo. A 1 85287. 

Arizona State University is an equal opportunity/ 
affirmative action employer. 


Assistant Professorship In Obeservatloanl Coastal 
Dvnamlcj/UniversUy of North Carolina Institute 
of Marine 9elences, Morehesd City. Tenure track 
position for a physical scientist with interests in 


ncashorc (continental shelf and/or estuarine) 
cirualtion will be availabel on July 1, 1985. This will 
be a research posiion. carry ing a nine-month state 
supported salary commentusraie with experience. 
Tnc appointee will be expected to develop and car- 

? out n Held program in nearshore circulation. 

his person wdl be staffed at a research laboratory 
swhcrc programs related to coastal dynamics urc 
underway. These programs Include tuidics of sedi- 
ment dynamics, scdimcni/waicr chemical exchanges, 
plankton patchiness and larval dynamics. 'Hie 
appintce will also interact with faculty and students 
m an academic Curriculum in Marne Sciences at 
Cnappel Hill. Faculty in this unit conduct research 
ot* carbonate platform geology, Gulf Stream dynam- 
ics and sediment/ water chemical exchanges. 

Interested applicants should send a letter describ- 
ing their research intents, a curriculum viiae and 
names of Forur references to Dirk Frankcnhcr, Di- 
rector Institute of Marine Sciences, 3407 Arendell 
Si reel, Morehead City, NC 28557 by January 4, 

IwD3> 


The University of North Carolina is an affirma- 
tive action/cqual opportunity employer. 


Department of Geosclenceo/Unlvcraily of Houston. 
The Department of Geosciences I ms permission to 


I I . . jlVIHHNpm 

hue at least one geophysicist to complement the 10 
members uf our faculty l3 in geophysics). This is a 
track position with a starting dale of August 
1985; We are oariiculorly interested in talking with 
individuals with a strong background In: ihcuiviiail 


i j. ... f C ■/ »»»sw***M ■■■ ussniii^ nun 

individuals wiin a strong background In: llicuniical 
seismology, experimental seismology, applied sciv 
mology. Salary nnd rank will be a function or ex no- 
rm, tr#> Annlimni* .I.....IJ . , i . ,_..* ■ 


rteiice. Applicants should submit: ( 1 1 a curriculum 
vna: ( 2 ) a brief statement or research Intel ettx; ( 3 ) ;i 
brier statement or teaching interests; M) three let- 
ters ol recommendation; (:») copy of graduate tran- 
scripts. 

John (J. Butler, Geosciences 
University ol Houston, University I 'ark 
Houston, Texas 771)0*1 

Stuart A. Hall will be at the AGU meetings in De- 
cember and would like to talk with interested niipli- 
cants. 1 1 

The University of Houston is an equal nppurtiiiij- 
ty/amrtnaiivc action employer. 


Reulty PooUlon In Sroctura] Geofogy/Teclonic*. 

w,n he M«l for ffie be- 

geofogUts and geophysicists. g 

«L a j , Pj icant he expected to have 
tobe taught In- 


rhlak./j. J u de 8 T «. Courses to be taught In- 
clude undergraduate structural geology as wen as 

He or she, additionally will 


«'U:rnu revet. , 

■ | rotunte and the names of at 

jg^ M «c*4ved,.trith A dosing dateof January. 15, . • .* •' ' :* . 4 l,'; 

o». ; id' Tfeciwpip^ 


Physical Orcanographcr/Norlh Carolina State Ual- 


veraity. Applications are invited lur a uinc- 
nionln. .*t,ite niudeil, teimrv trurk jxiiiiiun at the as- 


sistant oraswKutt- piolrssur level in ilrscriptive 

I ihvsiial uce.iniier.iuh). The siicirssful applicant will 
lave a I'lt.l).. a iMckgrnuiid iihk(-:iii circulation and 
state of the .Ml inMt nine tilut ton, and will he expell- 
ed u> develop a strong lis-lcl pmgr.im and tc.icn 
graduate level course.*. He or she will also hare the 
opportunity of interacting with thirty-two depart- 
mental fanny in various areas in nu-jnngrapnv. me- 


teorology ami neology. Send tor nudum viiae and 
the names of three references liv January 31, 1985 
to: Dr. G.S. Janowiiz, Chairman', Search Committee 
in Physical Oceanography. Department or Marine. 
Earth and Ainiosuhcrii Sciences, Box 8208, Ra- 
leigh, NC 27C>0!>-H208. Telephone 919-737-3711. 

North Carolina State University is an equal up 
porinnity/ufiirrnjlive action cmplnver. 


Sedimentary Pctrologisl/Wrlght Slate University. 

Hie Department ol ('•eologu.d Sciences invites ap 
plications Tor a tenure track position in sedimentary 


petrology, at the assistant puilt-ssot level Iwgiuning 
ScpicinTwr i, l ‘185. Candidates must have an inter- 
est in carlton, lie 101 ks and basin analysis. Prcfcmicr 


will lie given to people i-.qulile ol ic.uhing introduc- 
tory paleontology. The I K-| >.1111111111 has a large- MS 
program ami wishes to expand its sedimentary pe- 
trology group. A up In ants should expect to complete 
all requirements for the I’h.l). in gi-nluiric.il sciences 
or related field by SejiiemlM.-r I. IW5. Semi resume 
and three letters ol n-fcreiMt* to Clt. 1 irm. 01 , .Search 
Cummittcc, Department of (ivnloghal Sciences. 2«t 
nrehm lathmatorv, Wriglu Stale f'niveisitv. Day- 
ton. Ohio -15-135. Closing dale- lor abdications is 
Januaiy 15. 11185. 

Wright Stale Uiiismil* is an equal op|K>ruuuty/ 
•dlinuaiive acthm employer. 


Opportunities for Graduate Studies In Atmospher- 
ic Sciences at the Georgia Institute of Technology. 

Opening.* ate .ivailaltfi- bn iniisi, Hiding indi'id- 
■inis .seeking an M..S. 01 I'li.lk digits- in grailiuic 
siimIIvs ill ainioxjiliciH wirnerx. l-oi suiit-vdul appli- 
cants, these pisitiotts iiuhtde fv-limv reseat ui 
assisrantships with starting salai ies 1 . nixing rnj m 
$8,i)()0 tu $12,500/12 depending on the de- 

gree being suiigbl and I lie slu (let it's t|uanfK.HK«J. 
All tuiliou and lees are nbo < meted Its the Institute 
Complete applit .ilium with sti]>|w»iting dm suiscuca- 
lion xhoold Ik- reeeived no lain than "larch 15. 

HIM. 

Interested students should write to: 

Hr. Douglas U. 1 la vis 
School ol tiv(ipiiy>i«"il Si Semes 
(rt-oi gia liiMitsifi- iif lit Itmdogy 
Atlaiila. GA 30332. 


Opportunities 
in Geophysics 


Lockheod Englnoorlng & Manage- 
ment Service Company has two 


challenging geophysical positions 
available in hazardous waste site 
characterlzallon for Superfund. You 
will be Involved In helping the na- 
tion solve Its hazardous waste 
problems while utilizing the latest 
technology. 


Marine Gcophyslcist/Texiui A&M Uiilvenlty. 

»J>.r De P“ nn,eri1 of Oceanography invites aupU- 
cants for a tenure track position in its gcotogicaV 
geophysjed section in the general fidzTof niarinc 

BHJSW ittitndc*. A Ph.D. is required. 
Rank and salary of the position arc open. The sue. 
cejsful applicant will be expected to initiate a vigor- 
^? earch ^" 8 ™". have an interest in seagoing 

rrr rC£ interat, u W ^ cofca 8 f ,M in ihe Ifopnrt- 
a J£. hy ' Gc °physHa, and the Geo- 

u L"°l ra n l ? , T ? ulie 3 vd " al *° indud c 

don hf - P 5 -D - 51 Bettis. The posi- 
beginrung September I, !985. 1 Ap- 
j cla ' led r e*ume Including 

U T>CI. Afcu 0 ,.V. plc ? lH ? ni “January 31, 1985. 

firmX' “ i “ 1 ° pp " ,unll l* |L 


Research Position— You have an 
MS-Geophysics and 4 years' relat- 
ed experience. 


Field Position — This position re* 
quires a BS or MS In Geophysics 
as well as 4 years' field experience 
with various geophysical tech- 
niques. 


If you meet these requirements and 
seek the challenges and rewards 
offered by a company of this stat- 
ure, send your resume to E- Q- ■ 
Walther, Lockheed Engineering & . 
Management Service Company. 
P.O. Box 15027, Las Vegas, Neva- 
da 89114, or call 702-798-2187. u- 

Lockheed Is an equal opportunity. 
affirmative action employer. 


'*&Lockheed - 

. .. Engineering anti Mena# 

Services Company, me. 




• i a zm 


December 4, 1984 £oS 


Seiftnalagist/Ohio Slate University. [ In- Ihquri- 
nirnt >»l attd Mitivrahiu). I In* < llm* State 

Unhcrsitv. iiisrtfs apnlit .iImhix hn .< lenuir ti.uk 
poiiiiun fro a sriwiuiliiRlst with tvsrairii imm-ots hi 
crusul geohigv ami nitcniiis. I he siHicsslul .qqili- 
tanl mu« jiifji.it i-d to assist in te.u liing i-xjilm.i 
lion gconlnsii* muiws. .idv.iun-il lupus in liis.'|in 
ipctialitv, ioiii lint it-M-aiih. and MqinsiM- gi. idn.m- 
students Pmlikxlmiil *M itulmitial i-Npnnmc is ilr- 

tiraUe. Rjyk ami salan with <-v|*c-ii- 

en«aml tewauh ts-sinil. I’h-asv Mild .qi|ili>.iiiinis 
or iiuntiiulhHis to: 

III . Ralph K.B. soil 1-n-xr 
t.li.unu.in. Sratili t inn lull t it 
D en.oliiii-iil ol Geology ami Mim-i.ilngx 
riu’ ditto State Uuissnsits 
Columbus. OH -I32ID 
Tele pin me: til l : l22-5li3'« nr 422-7221. 

Apjtlitaliuns slnmhl iiulmle a losiiHU'. .1 M.iienii-iu 
or research inim-sts ami ills- ii.um-N .nid athhr«si-x 
of at least lltivv pviMius vdmm we mas tnuati lur 
recommendation* I lie t louug date lm ajiiiliialiouv 
is Dcccuilier I. 1981; m niHil | Hint inn i-. tilled; .qi- 
paliiiineni * « .111 lx*Hhilis»- as whhi as OnuU-i j. 
1983. Adiliiiuii.il itiliooiatioii 1 an be oliiaiiHil by 
writing or t ailing the than man ol tin- wan It nnn- 
mince. „ . 

Tlie Ohio Mate Diiiu-imis is .its equal »|>(u»riiim- 
LV/allirntative at lion etiqilmer. 




u, Dr. Mary Jane Perry 
Schnu 1 of Occanraraph v. WB- 1 0 
University of Wasliihgton 
Seattle. \VA 98195 
208-543-2652 

Dr. Kendall Carder 
nciiariiucni or Marine Science 
Unlvmtiy of South Florida 

SI l<AlfieiLir* n Q4in ■ 


c •"'■ui r jurrue 

St. Petersbunr, FL 33701 
8 13-893-91 30. 


.... . ora-ouj-ui3u. 

.1 .,‘m ISsTt?" ,,n rf P« fa «ion. contact the Fri- 
«laj. Harbor Ubnraturies. Apply before 1 March 


Texts Tech Uni vc r sf ty /Gcoplvy sic 1st or Clxstlc 


Scdlntentologlit. Tlu- Depart meitt of Gi-osi ieuivs 
at Texas Tech University seeks applications for j 


tenure track position in the licit I* id geophysics or 
clastic sedi ii ten mingy to lu-giit August Itm.V Rank 
and salary will lie umituvusmalt' with quahlhations. 
The Ph.n. is required. Entry -level appluauis will he 


vlroumentaj Protection Agency. Appliraimn Re- 
iviu Date: January 18 . 1085 . PP K 
is- it’s r ,S - Enviromuetual Protection Agency 
(E l .A.), under the National Acid I’reciwiation As- 
iC “? l . e !!! I rograin 1 (NAPAP). I* announring the 
avaihlxlny oriunds for fiscal year 1985 for award- 


riven preference. The primary rcspntisihiliiy would 
Be to (each both graduate anil iiudei graduate 
courses ill geuphysiis or ilepositioual systems and 
sedimcntolog) . htsBter sjmi iahy, and iinriidtiriorv 
geology. Tlic pci sun will lie t‘x|>eilrtl to initiate ii 
retearch program and to diint MS and I'h.l). grad- 
uate students. Send a letter uf applit atiun willt com- 
plete curriculum vitae and names nl ibitx- refer- 
ences to Dr Alonzo U. ):ukii, ('.bail mail ol Geosci- 
eticei, P.O. Ilox 4HW. TTU. I.oliltock. TX 79-109. 

Tcwn Tcclt is ;tu ntual u J1 Jxir limits /a( 111 motive 
action employer. Applicatiuns deadline: January 31 
IMS. 


- n-ii >aoo lor awara- 

tig a cooperative agicementls) tu support acid de- 
| visit n >n tnomiiirtng stations to enhance the results 
of and deposition effects audita. The research ar- 
eas ol primary interest involve studies uf acid deno- 
sition line) tiding ambient air pollution) mechanisms 
amt rates of damage to forest ecosystems, calibrated 
Watershed* and huultling materials. EPA has approx- 
1 match- one niilhon < Ini Ian available to awardcoou- 

I'llllllri :in.M.nnnl>,l .... ..LI I. . - r 


ftiinvc agieeinem(s) to suprwrt this nroj«t. Sup- r 
put lur this program may nc for a period extend- 
“’f? J!l*. fne years. In order to receive a copy of 
tlic Re A amt further information contact.' 


Geochemistry. T he Universiiy- uf Califuruia. Da- 
vis will fill a perittHttciil. tenure track, (acuity posi- 
tion at the assistant professor level beginning Fall, 
1985. Candidates having interests in isolo|ic geo- 
chemistry amlfor the ge»v.heitmtr> ut eumotnk de- 
posits are especially enouiraged to apply but other 
specialties in geochemistry will lit- cuioiclc-rc-il. A 
PhD degree is required. Responsibilities imludc 
leaching at die undergraduate and graduate levels, 
and research in gruriinuiMi ). 

Applicants should siiluuit luiiqilelt- vita, .1 slate- 
ment of researili .tod teatbinu iuieri'sis and the 
names of three relereex. De.idliin- bu .qiph- atiun is 
Iznuary 15, I9H5. Inipiirit's ami applications should 
oediralcd to: Dr liovvaid W, Day, Depaiiniciii ol 
Geology, University ui ( alilm nia.T).ivis, CA 9. r >(ilti. 

The Uuiverxiiy ut C'..ililut ttia is an equal ojqxirui- 
nity/adirmalive artiuti empluvi-r. 


Dr. Clarice E. Gavlord 
Research Grants Staff 
Office of Research k Develupmeni 
U.S. Environmental Protection Agency 
Wl M Street, SW ' 

Washington. DC. 204 GO 
Telephone 202-382-7473. 


STUDENT OPPORTUNITIES 


Graduate Teaching and Research Auisiantship In 
Marine Environmental Sciences and Coastal 
Oceanography. Opportunities for graduate smdy 
wills graduaic and research JSsistanlsTiips available 
l«»i students interested in MS and PhD degree pro- 
grams in marine environmental sciences and coastal 
ikL-jiingrauli). Awards cover tuition and academic 

........ .... ... *■? o<>4 1 


year sii|>end up 10 $7,883. Addilioiial summer sup- 
ixm also available up to $3.0(M). Write: Gnidnatc 


port also available up to 33.U00. Wme: Gradual 
Pingratm Uiainnan. Marine Sciences Research 
('enter. SUNY Slum Brook. Sluny Qruok, NY 
11794. 


SERVICES. SUPPLIES, COURSES, 
AND ANNOUNCEMENT'S 


Gradualc Research Asslstantahlps in Geophyaica. 
I inlis ■■In.ils uiih a I mc kgi 1 n 11 11 1 in luaihrmaix ». 


Summer Course In Itln-Opiienl Oceanography. 

Faros is ini inn-iaitiuri n| lighi and plith>|i|.ink- 
w n. Light is a ke y lac 101 in ti-Kiil.iiing plitiuplank- 
loiiptoihiilivitv. In linn. |ilanKtnii ainiiidain t' and 

cixiipiiitinii rt-guLili- Kglii -.ink 

Mien. Tcqdi * imludc ladiativc 11 am lei tlu-uiy. :d>- 


I Ai\ sii cngiiw-t’iiiiK- **i anahmal geoliigs an* insn- 
til m applv I”! ri-M .nih assislaiiolups in goqiliv>K« 

tin 1 In MS .a lid) (Mugiaiiiv \jijiIi' aim hi 

trial ul du n 11 aim iipl. a MaM'imtil «t ifa-ii 

km. mb nui-ii-Mv and i-\|m-ci<iI ■Lii*- ul Its ih-gist-. 
Wnti- in R Niih- 1 , Di iiauiiH-rn *rt t <inh>g». ttuw- 
man Hall. I tnti-iMiv «■! kennuht. I '-Mngiuii. Ki 
III ‘■ill .. 


DIRECTOR 

Bartol Research Foundation 


The lhirlol Rcsenrcli Fouiulnlion, a division of The Franklin insinute of 
Philudclphiu, uiuuumcus u sc inch for n new Direclor to succeed Dr. Mar- 
lin A. I’oiiterunl/ who will retire at ihe end of 1986. 


Hanoi was established by The Franklin Inslilulc in 1924 10 conduct re- 
search in tlie physical sciences, emphasizing basic research that rouges 
from studies of (he fundamental laws of nature to investigations thn may 
be relevant to the solution of contemporary technological problems, un- 
real research programs are In astrophysics, solar-terrestrial pnysics, - 
mlc rays, particle physics, condensed matter, nnd nuclear s riKture. b 
tol is local ed on the euniplis of the University of Delaware in i a 8 
that is shared with the University Physics Department. A joint ^ duate 
program lending to MS nnd PhD degrees In Physics or Astrophysics 
conducted hy the combined faculty. 


QaaHffeaihaa. A sonior research sciciuisl having a broad interest in the 
Physical sciences and a distinguished research record u t sought. , i w lm 

rector must have the capacity to identify promising rc “ R institute, 
and areas of research, und the ability to administer a resea 


Unties- The Direclor is expected to continue 

of his own that is compatible with the mission of Bart . t Bar . 

responsibility for programmatic, budgetary, and perso h Dj 

tol on behalf of The Franklin Institute is vested inj^ Director, n ^ 
rector works with the scientific staff of Bartol, compo In devel- 

search associates, posl-doclorai fellows, and gradu i DireCtor ' an( j Bartol 
oping and funding the various research P r ? 8r JJJ s * ?L ent in the implemen- 
faculty work cooperatively with the Physics Department in the impi 

tatlon of the joint graduate program. 


Nominations and Applications. The Search 'can-' 

nation of potential candidates as well as it 9 g 5 ' Be date of , 

didates. The selection process will begin Febniaoj^ 1 
appointment is flexible. Nominations and applications 
from women and members of minority groups. . • 1 


Correspondence should be directed to: 


Search Committee Secretory v . 

Bartol Research Fouii4aH? n j ; 

• Sharp laboratory 

• " Univ^rsity bf Delaware 1 ;.;w. . 

Nnwazlz. I)E l971u< • ■" 


UNIVERSITAT BAYREUTH UBT 

Experimental Geosclentlst 


5f? ra * J,h lhB Bavarian Research Institute of Experimental Qeo- 
SSfSlL B 2 EG) wil1 b8 J°“ nded ' 1,10 foslfiuto win be stalled and funded In a way 
uvbi will be adequate to the International reputation evlsaged tor this Institution. 


'SSSSTff °L Ba r eu,h ,nvll0B a PP |f catlon9 from experimental geoscientlats of 
international academic standing for the poartlon of Ihe dlroclor ot the 8RIEG. The 

Bn«? r °iu he J nsUllJ t a will at the same lime be a fufl professor within tho faculty of 
Biology, Chemistry and Geosciences. 


Applicants should be qualified In Experimental Geosciences (high pressures and 
nign temperatures) and willing to engage In Interdisciplinary research work. 


Successful applicants should hold a PhD and have a range of significant publica- 
tions of high academic standard to their credit CHabllitatlon ,r ). They should not be 
ofder than 52 years of age. 


Applications wfth curriculum vitae, diplomas, a Ifst of publications, off-prints, a sum- 
mary of major research and teaching activities should reach the Dean of faculty ol 
Biology, Chemistry and Geosciences not later than January 31st, 1985. 


Address: Dekan der Fakullflt fUr Biologle, Chemle und Geowlasenschaften der Unl- 
veraltat Bayreuth. Postfach 3008, D-8580 Bayreuth. 



Separates 


To Order The order number can he 
found at ihe end of each absiracl; use all 
digils when ordering. Only papers with 
order numbers are available from A<il r . 
Cost: $3.50 for llic fn si article and $1,011 
for each additional aitirtc in ihe same or- 
der. Payment must accompany order. De- 
posit account* available. 


brunda iro i h- ye lot i r in* .1 (hr nbsvrvr.l drlr«.|.-J 
An .rMtiiry latarl l&n nl liynr bnunj voli'icltiri 
W«| I nun J C .. ba a aubnpi laa I iholia cl andgl 
paurwt-ri >At Ion l.i r (h» fau-iata ln«.-rjicn. 

A irad«- u |( '.rv. b.iiwnan t' 1,1 ixinlul.w gnl nljilnn 
variance wn .rnalpi.loJ Mill, Cvnatralnaj nolrl 
panoalMriaai Ion fr-.n r.anlnaiisr of Diinrraa, inl.il |..nm 
“III. a llvaria n.iobor ol lavara. A ■ ..nil ralnnl n.i^ol 
uith aa ninf loyara a* obiartad J>|j |...|n|, rarrti.nil ■ a 
Milifa/L.'rf '.i»,ronj,n h.tw.i.-n ri.lul iMKl'ilinn 4 «-l 
mlullon varian.',. ron,tuingd vltb n.ro layo/a 

lhan nhaarvaJ data p>->lnia, Vnvevnr . .an intrinc Ilia 
roaolution uf tho vuli.tlly (iidlnni a:d«l. II n-veta I 
riaal'iiln, la fi.arad aval anlmlon url m.o. a 
(onuralnH c» 4 o| with a, nr nor • layon Ihtn .b,-r.>.< 
Zili 50 Ini i 11 ihi bool cv-4«;L {urgni.^iuglin, 

wuh ihv la-i-aola mverat-'n ,».hni,'io. 

■lEOPKYilC*. SAL. H, Nil. 12 


Send r nut order to: 
AtnericBn Geophysical Union 
2U00 Florida Avenue. N'.W. 
Washington. D.C. 2IRRt(| 


Exploration Geophysics 


<H70 Najnatlc aa* altclrlcal wthola 

riiST wst'Lrj or the hoses EXPEM-irar: sea sediment 

CONDVCTIVlTV AND THICKNESS DEK ANIMATION . SUTE INLET. 

SSIT11H COLUMBIA, ST HACNErOHCTAlC OFFdMijSE ELECTRICAL 

SOOKDINC 

I. V. Eduard* (Caaphjrt l< a Labaraiorv, Dapartnani of 
fhyilca, Halva. all/ if Toronto, tarjnlo. One., Canada H*5 
lArt L. R. Lav, T. A Vvlfarai, D C. Nobaa. N. N. Ion-. 
D. E. Trigg, aad i. 1 . DaLagria, 

A alaHc a 1 1 < c r I < a 1 nathoJ baa baon davalopad 10 
dararalna tha alcatrlcal raaiiltvlr/ oE crvaiAl ro.-k 
Sanaath tha aea. Tha traoaalirar la a varllcal, long-uira 
bl/ola. axtandlag frog rha aaa aurfaca lo (he aaa floor. 
A cooautatad coinnt, ganaracad on rha ihip, la (ad to 
Ik largo alaclKdaa: one naar (Ha aaa aurfaca, tha oihar 
■c eba and of a long InaulatrJ vlra. Tha ralura path for 
(ha currant ta ihrough tha aaa aod tha aubjacanc crual. 
Tha racalvar la a a a l l-c »nt a I n«d , ria.ia, 
aicro/rocaaaar-caotrol I ad aagnacoialar uhich la daployad 
Iron (ha ahlp to (ha aaa floor and aubaa^uancly 
racavatad. Tha data ara utatutanaata of cha aalnuchal 
oonggnonc of (ha nagnoltc fiald aa a (uncclon of 
tranaultlar— racalvar horliontal aapararton. 

*Va acrany* XUSli hat baan colna4 lor tha aachad. Tha 
chetca of the aana NOSE* la approprtaia baeauaa tha 
■yitas gaoMrry Ii carofully arrangad to ranova aany of 
tha advaria atteeii of tha ratal Lvaty conduct Iva aaa 
warar. In pircleular, aceurata earlaataa of aaa floor 
railatl vlty ara poaatbla baeauaa tha data ara 
graparOonal to th* traaaalttad curraoc Trot, Iba ioutco 
into tha cruatal notarial. 

A aaa toot of Iba oathod in a valor Japth of 0V0 n uaa 
aonductad to tha ‘S' ihapad luta Inlat, Srttiah Columbia, 
Trioialttad poaar «• I.JJ kW; averaging tlna at aach 
Cranial tear local Ida vaa I hour. Tranaslctar-racaivar 
aepbratlona ranged Iron 150 to J 000 o. Tha raalatleity 
aad tblcknaaa of a aadlaantary net ton beneath tba aaa 
vara dttanalMd a» l.f o-> and 5*0 a, raapael Ivaly. The 
Intirpratacton vaa accoapllahad bach by Batching tho data 
aonvartad to apyariet raaiatlvlcy to corraapond lag mdal 
type carvel and by gann rail cad llnnar Invar aa theory. 
Error* la tha tiaal pinna tar* vara aatlnatad at About 
t.Z parcoat ualng a paruotar tiganvictor analyafa. Tba 
Intarnratad railatlvtty la la accord with dlraet 
uaauraMat on cora aaaiplaa of iddlnant porosity. Tha 
Intarpratad thtckaaaa ta tail than an uppar liatt 
lateralnad by aatTdpolatlng local ialat topography 
banaath tha aea. 

OSOTBTSlCS, E0L. 50, B. 1 


0550 Silinlc aecho-Ie 

TELOCITY PETF. RHtNATI i.»N IN I.AVEMF.ir * T STEMS Ulrtl 
AWITSASIL* CUSVfD I HTF.PPAi'i i IT IF AM* OF VAVE E [F LD 
EATSAPOLATIUN OE CNP DATA 

C. E. C. U, puna Jr IDelft "nieeraUv ^f T'lbwIaM. t*.th. 
Applied Fhyatca, Croup .’f a.-.uillca, p.w. I>* 50Ah. ,'MI] 
CA Pelfc, Thu Oulhrr Lan Ji > A. I. I«rbh ...l 
tha yoper at.irtn will. A hreuf rev tow of cuAuont »o«al 
velocity datnr-alnai i»n prucadurea tat pi **ie- I aye r».| 
ayateaa. Thoao neihodl aim* Hyp,rbo||< novao-n ,crv<i 
la raanun eviJpolnL ICHPI dal*. tt ll chnwn ihjt In 
lavarad lyicoai with arbtlran 1 / nrv.J InierTacos cheie 
oaihnda fail atari Ilia aau..l c.rvci nru ru-nhiperb.-l ., . 
The tob)*cl .if (Me papa, t* 1 approj-ti 

i° v*l«Hr JoirniaitUn By g.ini .. 1 wave field 
eclrapdlJti-.n at .mp Jdta, nonhypvrpul 1 1 aw* -ll r.li.i 
are crinefurnad ihtu hrparbolic wn«». The prupuiad 
yroceaa 1 * cl led vul..»liy replacoa^nl <VS> mu. jn 
.n»arwgon«..ua overburdon It replaced by ■ It .i,|<a*<ua 
velocity oadlon. Tha eltaci of VN I, illuttratad on 
■ yntbenc data. Tton me raaulta ir nav be .ua<lu4el that 
velocii r let am. nil on lftar V* y.-ll* ..(Cili.aall, lu* 
astarat* rn.lti ihar, vnlulity docer-aloat inn bator. V«. 
Ihi leehni el v* ta alio propjiel aa a praprur aaa l ng 
(ool prior io Mack in altgjimna ol n-nb * perbo I I e 
ntvaout curvaa . 
iECPHYSIrs, VOL. JO, Ml. I 


0950 Selial'i oechMa 
INVERSION WITH A CRAIN Of SALT 

Larry S, Lino* IAa»:o Frvducc Ion Eonpan / , N.O. Boa SR 1 . 
Tulaa, « 74 1(»2> jyan Tr.lto) 

Although teait'iquaroa mvaralon ia a g«-f.,i tool in 
data anal Jrvla , nonuntquenea i I, an inevUabla p rob tea. 
Tbie prob I at* can bo analysed by considering ihe 
•(nail Svlty cl a nodal reaponia I* (he parameter 
eatiwalsi. Such aeniifivlce aethjde produce eiirtpil 
idlucioos vh lib baraly paciifv lose raaoluclon lor 
eiabllliy) criteria. Two clout/ related nechoda foe 
producing luch aolul ion* are lha "sdgahog" and "aoac 
aquaiei" nathoda dga Lo Jackson <1971, 14701. 

Tboaa technique*, which avaluada tha “lagraa of 
naaunlqu*naii" in ■ laait-agunre* levari ion, reqaire only 
tho inform! loo coaputad in • aingulac value 
daroupo.it Ion (SVD) inlutiaa. While the "adRafiog" jnd 
"nflit aquarai" tachnlquaa ara aacheojtical ly atelier , Ihe 
■Wat square*” aat laato ta lha Sioplar to conputo. Both 
aaChadi show chat mo credibility of an Inveiiian dapandi 
on bjth (he aparilteJ axror criterion aa wall aa an tho 
prepertiea nf (he Jacobian aatrit aaaociarad with eha 
leant -aquira, aolutlon. Tha aiallar psrhrauut of Lhasa 
tvo cloasly ralaead nsrhoda |a demonatrs lad with tba 
travaltiaa (nveraion of bath ayatbatU and real vortical 
as I talc profiles fVAfal. Tha aaaaltlvdy analytic af this 
Inversion problaa prowldan a quantltatlva aaaiura at 
aolutlon (ol lability. 

GEonresicj. vol. so, m. i 


0920 Hagoatlc dnd alarftlcnl aatboia 

TEBT OF PIEEOttECTSIC AND FOLDID SAOIO METHOD* FOR flVARTZ 
VI IB BED BAII HETAU SULriDES fSOSTECTINO AT Cl ANT 
YELtOWHTI NINE. E.W.T., AHD EVLLIIVAN MINE, EINIERLEY, 

n*i- BobnJnv LEtrlhnutba Source and lock Propart iea 
Oapartatnt, Tn.lltuit of Phyaita or the Earth. Noacaw, ». 
Oruatoabaja 10.123**2. U.S.E.S. I T. N. Dratn, *.E. Ssrod, 

" n |n T th« h iiUer el iMJ. Eobnlnv and V. H. Oaaln of 
the O.S. 8 .E. cane to Ceneda to dehoaetraiN technique, 
oalng plaualscLtJcel end othat ueehgaoelectrte.l affe.-re 
for in-natna gaophyiicel narva/i. Up parforaad fie Id 
crialc doing Soviet rrd C.nadian equlpwent in Ike Giant 
Tel lo'wKnl'fa Mi... M.V.T.. .»* *». But U van Htna. 

.» the «■« Tallo«kntfe Hina 
oecvr within large qubrt* lisHi. * oe ® tn 

Arckaan velcmica. Out teat, tbor# produced strong 
eigaala 'In tha ■ kHi raaga, which ware warp staj l«C to 

plaioalaeirtcal aigule prpSue.d by l " 

Lha laborntoty « tka Unlverelty of Erttle*. C 0 l«bld. 

Tha dull l«" srdbody is e 1«D -t 1 1 ion Iknn. 
Irai'laei-siae euifUe daponlt Jft»I eo»fo*aihly in 
Prot o roao 1 c rock . 0 u, t.Vt. there ,!• I4>d ■>» very 
JL.UJ IT 1 ' ilKEle-wIth fraquanc lea aa high 
.a }J 0 SBi the ihnti do)ey ii«e» »l 

,g , iinn. b» 


J930 Saiaalc aathodt 

SYSTABTIC VERTICAL 9EIBHIC PIOFILES FOR BGNMOSHAL 
IXCIDXBa PLANE HAVE) 

t. Aainaadeh (Dapartaant of KLactrlcai Bag I naar log, BAL 
UO, Vnivarslty of Soutliarn Calllarnfa, 1 Univaralty 
Park, Los Angalea. California 90UI-972I) J. N. Mandat 
Vertical saiaalc profit aa (VSPaJ ara. by definition, 
record ln«e nf aataaic atgnala (total upgolng add 
dovngotng eataaie wave f la Ida) at different dapth point a. 


uaulily at equally ayacad Ucarrals i. , (, i { ; * 

Z I< In a lUDnaraal iso t dance ini) alagtic rail. 


whata sioh layer la daatrlbad by IhicSoaaa, danaity, and 
P- and 5- wavs ralxlllas, tha nagpiog between tioa and 
dapih naedad to |himii' a yn tha tic VfPa Is not usually 
straight forward. In ibia paper us develop a relatively 
aiaelt procedure for general lai synthetic wart leal and 
horiaental direction plane wave HI VJPt. Ho spatial 
discretisation ia natsaaary. Ms (I) conjoin two aurfaca 
ulwictu, «M vertical and Eha other Hat l toni.il , 
..act) y dtaeribad 1* dainacdah and Hands l (lISHi and 
(2) downward coatlnat tha aurfaca aaisnograaa to fined 
VIP depth points. Thlt papa* deioaicictaa ait algaritha 
for d.uouard continuation ot on olaallr wave field ualng 
• tatt-apaca raprceentation And g(raa ' aliulationf which 
lliattTMn both »- ui s: -direction pylutlgg ant couplet* 
VIPs for different geologic nodal, and diffsront incidaot 
anglaa. 

taWBTbltl, VOL. 50, NO. I 


Ilf da la ara prodacad by a highly ponlln.ardlichirga 
Wburelnl asnleoodiriar, aoeh. aa !*>•■»■, dphalarlta, nd 


0*» Saiaalc Mthoda 

NUHZilCAL MODEL triU Of UmCTlOfl AUlViLS IN COrtPLSE • 
AUAI 

a. h. Hill. (Paptrtaant of Can logy, lUtt UnlvaSfit J, P.O. 
■ox III), NquaLon. Tl 722*1 , Tocadrly Cult lilagrch and 
SotalapMnt Conpany) t. C. Vutu ckal _ 

Did of to fr act «d ntrfvalt t. daUnaatv .naac-a urfaoi 


eba'afne atruriurr ma waat lata be difficult biqawaa of 


rapid Lateral change's in tha refraction avqnt along tho 




■ Sw nmmm" tm «« }}" 

TS 7SZS 0 a.scl.atb. Ciginy. , 0 - 6 . ... «*». 

v=sSSwsS5S^aau 


ling a( aqntcnl.. Ihi Inter prntar. nuet carralaca near 
■onii of idtarlhraaea and uati nf weak signal, hr lag 
corralb tins it ia often difficult to atsy aa the detract 
tyth «f th< vntftia, Vo present a aetbod ta » an* t Ual l* 
node l.r* fra. cad arrival* In an aradubsrv thabp probtana 
Dceor, The canputatldn conbii,»a ptanr-Vava field' 


dotawpeeliim lb cnleultta pro pn* el (on In conplei tepiaee 
with a WBJ aat|idd to ealenlat. propagation in staple 


obi at bid fr» 


raglrtg. To illnatraEi. lisa aaihod, he swi; a «). vl,. ra - 
th. inr-nrtu. epaplab ilivtUu la tavsbi hy the, 
pra.tnaa of. teif-rvalg.lty giitoor eai , Th* aodaliag 
p/diuCd. ay* tha tin idiaaogrM ghowing ‘tha iel*ilm»c« 
i pat tiros as* chang** ta tatmUy tbsi ara »a«E ia i*»l 
data, this oodalira aba** .hdw- carrel at land nay ha d«aa 
Bvar difflaalt arse., particularly wti.ra dycla dbtpa can 
occvr, . i ' ' 

, 6EOPITBIC5, -m. Mi M, I .- 








